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A schematic map depicting the migration pattern of the Indian
oil sardine (Sardinella longiceps) is prepared, which is a ready
reckoner that would provide information on the pattern of season-
wise availability of juveniles, pre-adults, adults, spawners and
spent fishes, spawning, distribution of fish eggs and larvae of oil
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sardine. The Indian oil sardine migrates parallel to the coast both
northward and southward depending on the prevailing current
pattern along both the coasts of India. Also part of the stock from
Somalia, Gulf of Oman, Pakistan appears to move to the
northwest coast of India. This map has been a useful guide to the
planners and fishermen for evolving strategies for optimum
exploitation and utilization of the resource.
Oil sardine is distributed along the coast of Somaliland, Mombasa,
Seychelles, Gulf of Aden, Red Sea, Gulf of Oman, Persian Gulf,
Pakistan, India, Sri Lanka, Andaman Sea, Malaysia, Indonesia
and Vietnam. The range and distribution of oil sardine in the
Indian waters extend from Kathiawar to the Coramandel and the
Ganjam coasts. But large-scale shoaling is seen only along the
South Kanara and Malabar coasts. The fishery is restricted to a
narrow 16 km broad strip of the inshore waters. But during periods
of abundance there is extension in their distributional range and
change in the intensity of commercial exploitation. During such
times they have been found to enter the estuaries and backwaters
such the Ashtamudi and Vembanad lakes, Nethravati Estuary,
etc. This phenomenon is noticed during times of intense
recruitment and stock abundance, which follows a decadal trend.
There is every possibility of migration of oil sardine from the
Gulf to Saurashtra region and further south. As on the land there
is no Line of Control (LoC) in the sea between the EEZ of India,
Pakistan and Gulf region preventing migration of fishes from
one territory to the other. There is free flow of shoals of this
species from Gulf of Oman, Persian Gulf, Pakistan to Saurastra
coast and further south. However, the intensity of occurrence
depends on stock abundance. This pattern of migration has been
already reported in the case of the cutlass fish (CMFRI Newsletter,
No.114, April-June, 2007). The decadal trend in the stock
abundance of oil sardine has been established. Studies have
indicated that there is no similarity in this trend between east
and west coast. The recent lowest landing of 3500t was during
1995 along the west coast, but production from east coast was
44,000t. The stock of oil sardine in the Somali coast, Gulf of
Oman and Pakistan may have a trend, similar or otherwise, in
stock abundance compared to the Indian counter part.
(Article contributed by Dr. A. A. Jayaprakash, Principal
Scientist, Pelagic Fisheries Division)
From the Director’s Desk
Vulnerability is a much admired and used term in the environment parlour, especially in the coastal fisheries   context. All developmental,
funding, governmental and policy agencies use this term very liberally especially when it comes to convincing financial and developmental
agencies to support fund flow. In view of the impact of vulnerability on almost all areas of development research, it is appropriate that
we understand vulnerability in all its dimensions.
 What exactly is Vulnerability? How does it impinge the fisheries resources, its use, the users of the resource and their lives? It is now
well acknowledged that marine resources of the world are under threat. This is a fall out of the ever expanding fishing industry as well
as the degradation of coastal habitats. Recent estimates find that 11 of the world’s 15 major fishing areas and 69% of the world’s major
fish species are in decline (FAO). Coastal areas are becoming increasingly populated and degraded. One-third of the world’s coastal
ecosystems are at risk and another 17% are at moderate risk. This is of great concern for fisheries because coastal ecosystems support
almost two-thirds of all fish harvested at some point in their lifecycle (WB). At present, the populations living within 100 kilometers of
the coasts are about 2.2 billion. Such concentration also results in increased coastal pollution, contributing to coastal and fisheries
degradation. Fishing contributes substantially to the GDP of many countries   (10 to 13 %), as well as to their foreign exchange earnings.
Capture fisheries and aquaculture are major activities of livelihoods in developing countries. Nearly half of the seafood export trade
originates in developing countries and fish is the most heavily traded food commodity. Fisheries products have been the fastest growing
agricultural trade commodity, at an annual rate of about 4% through the 1990s. Fisheries are an important source of employment,
income, and nutrition in many developing countries. Of the 50 million people in the world involved in the harvesting and processing of
marine fish, about 95% are from developing countries (WB).
Small-scale fishers in developing countries are mostly poor people who have lost other livelihood options. The numbers of fishers and
marginal fish farmers have grown faster than the world’s population, and faster than employment in traditional agriculture (FAO).
There are now an estimated 30 million full-time small-scale fishers worldwide (WB). About 50 million people are directly involved in
harvesting or processing of fish and aquatic products. The World Bank estimates that about 250 million people in developing countries
depend directly on the fisheries sector for food and income. However, unsustainable expansion of commercial fishing fleets (primarily
in the developed countries) and growth in the numbers of subsistence and artisanal fishers in developing countries in recent years along
with the declines in some important fish populations have resulted in a situation where  fisheries  based incomes are falling.
Women in fishing communities play an important role, particularly in small scale fish processing and marketing fish. They are also
taking up many livelihood activities such as seaweed collection, shell craft, collection of wild shrimp in mangrove areas, drying, salting
and preserving fish, vending fish in local markets. They form a vital link between fish catching and sale. Their fishing activities are
confined to low value products (such as smaller lobsters and octopus). Broadly, most micro-credit and technical outreach programs for
fisheries sector are aimed at fishermen in the capture sector which are out of reach for women. Thus they remain as a very marginalized
and vulnerable group. Coastal poverty should be reckoned as a multi-dimensional situation. Low income is one of the common features.
Therefore, poverty alleviation efforts must recognize other factors which may contribute to the vulnerability of the poor. Such factors
include  the  lack of access to financial, technical, or knowledge  resources; limited control over  all types of resources,  limited
negotiating power  in the governmental or social institutions which  control rights on the  resources,  limited opportunities resulting
from isolation and scarcity of resources and food or livelihood insecurity resulting from socioeconomic or environmental factors. These
factors collectively create a situation making it difficult.  Thus, livelihood opportunities are very limited to these people. This situation
is best described by the term vulnerability, rather than poverty, which aptly   reflects the precarious situation of these communities.
The general belief is that poverty in the fisheries sector is due to scarcity of fish. But more often, small-scale fishers are poor because of
their lack of access to the fisheries resource. If we analyse the small-scale fisheries, we realize that these are characterized by some
common features such as low capital input, low productivity, remoteness and limited marketing facilities. These characteristics contribute
to their poor access to fisheries resources, whether those resources are abundant or scarce. Fishing can be a critical part of a risk
reduction strategy for many coastal poor. Fisher families may engage in farming, farm labour, resource exploitation or other rural
activities in addition to fishing. For these peoples, access to fishing resources, or the lack of access, may determine their vulnerability
to crisis.
Studies on relation between environmental degradation and poverty have found that these two issues are highly concentrated in the
same vulnerable ecosystems. The resources on which vulnerable people depend are over-exploited by outsiders or by a few community
members, over whom the local community has limited or no control. The result is degradation of resources and increased vulnerability
of the ecosystem and the human population. Therefore, addressing poverty alleviation must gel with conservation efforts. Because
vulnerability in the fisheries sector is frequently due to this combination of circumstances, ensuring sustainable use of marine resources
will not be enough for poverty reduction. It logically confirms that redistribution of access to fisheries resources, or to the benefits
derived from fisheries, will be essential to alleviating poverty. Redistribution will mean not only improved rights to the resources but
also improved capacity to make use of those resources. International, national, and particularly local institutions will have roles to play
in promoting poverty alleviation in the fisheries sector. This is indeed an important researchable issue in the coastal fisheries of India.
Mohan Joseph Modayil
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3RESEARCH HIGHLIGHTS
Vulnerability of corals to seawater warming
From the present analysis, we considered the last two events of
coral bleaching in 1998 and 2002 in the Gulf of Mannar (southeast
coast of India). Sea surface temperature in the Indian seas warmed
in these years, and considering the temperatures that prevailed at
that time, and the projected increase in sea surface temperature
(from SRES A2 scenario on monthly SST data for the years 2000-
2099) in the forthcoming years, the number of future bleaching
events in the coral reef regions of Indian seas was projected under
the ICAR Network Project “Impact, adaptation and vulnerability
of Indian Marine Fisheries to Climate Change”. To understand
the effect of elevated temperatures, the large scale (50 km) SST
coral bleaching hot spot anomaly image provided by the United
States National Oceanic and Atmospheric Administration,
National Environmental Satellite data and Information Service
(NOAA/ NESDIS) was used as a forecasting tool for potential
bleaching conditions.
On a simple inspection of SRES A2 scenario, corals will be soon
exposed to regular summer temperatures that will exceed the
thermal thresholds observed over the last 20 years. For example,
if the summer temperatures exceed 31.5°C for even a few weeks,
then bleaching will eventuate in the Gulf of Mannar. If, as
suggested by this scenario, these temperatures will be reached
almost every summer from 2025 onwards; and then annual
bleaching will become almost a certainty from 2050. Given the
implication that reefs will not be able to sustain catastrophic
events more than 3 times a decade, reef building corals are likely
to disappear as dominant organisms on coral reefs between 2030
and 2040 and the reefs are likely to become remnant between
2050 and 2060 in the India seas.
These initial analyses indicate that mobile organisms such as fish
may adapt, at least temporarily but the stationary ones such as
corals are immediately vulnerable to warming.
A Winter School “Impact of climate change on Indian Marine
Fisheries” is being organised by CMFRI.  It will be conducted
for 21 days from November 29, 2007 to December 19, 2007 at
CMFRI, Kochi.  Twenty Five researchers are expected to parti-
cipate. Dr. E. Vivekanandan, Head, Demersal Fisheries Division
is the Course Coordinator. (Demersal Fisheries Division)
Underwater photographs of hard coral and ornamental
fishes at Vizhinjam Bay
In an underwater survey conducted at Vizhinjam Bay, hard corals
belonging to two genera Montipora and Pocillopora were
represented. The colonies of Montipora sp. are plate-like covered
with tuberculae and corallites very small and immersed. The
colonies of Pocillopora woodjonesi are irregular in shape,
composed of oar-shaped
branches with distinct verrucae
and coenosteum heavily
granulated.
This survey revealed presence
of common ornamental fishes
of Vizhinjam belong to family
Zanclidae, Chaetodontidae,
Scorpionidae, Pomacanthidae,
Pomacentridae, Scaridae,
Labridae, Acanthuridae etc. in the area.
(Marine Biodiversity Division)
DNA barcoding of fishes initiated
DNA barcoding employs sequence diversity in short, standardized
gene regions to aid species identification and discovery in large
assemblages of life. Generally a 600-660 bp region of the
cytochrome c oxydase subunit I (coxI) gene forms the primary
barcode sequence. Libraries of DNA barcode sequences are
assembled and it is shown that more than 95% of the species in
test assemblages of varied animal groups possess distinctive COI
sequences. DNA barcoding can achieve unambiguous species
recognition in fish.
Genomic DNA was extracted from fin clippings of one each
individual of Epinephelus malabaricus and E. diacanthus.
Approximately 670 bp were amplified from the 5’ region of the
coxI gene from the mitochondrial DNA using two combinations
of specific primers and sequenced using ABI 3100 PE automated
capillary sequencer. The clipped sequences (after removing
primer and unambiguous sequences) had sizes 553 and 606 bp
for E. malabaricus and E. diacanthus, respectively and were
deposited in GenBank (www.ncbi.nlm.nih.gov/) with accession
numbers EU204616 and EU204620. Both the species were
unambiguously identified by testing the sequences in
www.FISHBOL.org/, a portal with a mission to coordinate
assembly of standardized reference sequence library of all fish
species. It is noteworthy that the cox 1 (same as COI) sequence
of E. diacanthus of the present effort is the first one of that species
deposited in GenBank. (PNP Division)
Rare assemblage of marine ornamental shrimps
discovered off Karnataka coast
Rhynchocinetes durbanensis, commercially known as ‘hinge-
beak shrimp’, ‘candy shrimp’, ‘camel shrimp’ or ‘dancing shrimp’
is a highly sought after
ornamental shrimp by the
aquarists across the world. A
significant assemblage of
these shrimps was observed
around the Netrani Island off
Murdeswar, Karnataka. In
international market, a
shrimp of size of 3/4" to 1-1/
2" is worth   around 6 US
dollars.
(Mangalore Research Centre)
Development of Knowledge based information system
for marine fisheries sustainability (FRA/ASSESS/01)
As part of sprucing up the marine fish landing database, the
species and group codes allotted have been undergoing review
Montipora sp. (Family
Acroporidae)
Pocillopora woodjonesi
(Family Pocilloporidae)
Underwater photograph of
ornamental fish Zanclus cornutus
Rhynchocinetes durbanensis
4and updating.  Towards harnessing maximum benefit out of such
updated information a software routine has been developed at
DPU, Chennai Centre of CMFRI.  The programme, CHKSPC,
which is compatible with the existing data format can scan the
entire set of files and check for the redundancy or inadmissibility
of the four digit species code.  From the out put the erroneous
entries can be pinpointed and corrected.
(Fishery Resource Assessment Division)
Successful spawning and larval rearing of whelk
Mass laying of egg capsules by whelk Babylonia spirata has
been reported from Tuticorin Research Centre hatchery. Out of
245 egg capsules, 18 lakh larvae were released on the 9th day and
are being reared. (Tuticorin Research Centre)
Record size of Sardinella
albella landed
A few specimens of lesser
sardine Sardinella albella
(Valenciennes, 1947) with a
total length of 20.1 cm,
weighing 60 g each were
landed on 24th August at
Pamban landing centre.  The specimen were caught in Chooda
valai (sardine gillnet) operated at 14 m depth in the Palk Bay.
The maximum size of this species recorded so far is of 16 cm
total length. (Mandapam Regional Centre)
Cage culture demonstration at Visakhapatnam
Cage culture of finfish was
launched at Visakhapatnam for
the first time on 30th April 2006.
The cage was stocked with 8500
juveniles of sea bass (Lates
calcarifers). Due to rough
weather the cage developed
problems and the experiment
was terminated. However, it was
recorded that the fish attained a
mean weight of 50 to 450g. The growth of the fish was very good.
In continuation of the experiment, the second cage was launched
on 29th of September 2007 with better mooring to withstand the
rough sea conditions along with several modifications (Photo). The
experiment is in progress. This is the maiden attempt made in cage
culture in our country. (Visakhapatnam Regional Centre)
Crab menace at Calicut
On 24th August, a drift net full of Auxis thazard and Charybdis
edwardsi was landed at Puthiappa (Kozhikode) landing centre.
The meat of most of the fishes had been eaten away by the crabs.
As a result of the delay in removing the fish from the net, these
fishes were in partially decayed state. Therefore, the entire catch
had to be discarded along with the crabs. The fishermen are of
the opinion that shoaling and entanglement of crabs has become
a common phenomenon during the post monsoon season.
Egg capsules Larva of whelk
Raja texana
Sardinella albella
Recycling system
(Calicut Research Centre)
Heavy landing of
penaeid shrimps by
ringseiners at Gangoli
During July at Gangoli
“Light House” landing
centre, bumper catches of
shrimps, constituted by
Fenneropenaeus indicus,
Metapenaeus dobsoni  and
A rare specimen of roundel
skate landed at Pamban,
Gulf of Mannar
On 20th July, a roundel skate
weighing 760 g was landed at
Pamban therkuvadi along the
Gulf of Mannar coast by fish
trawler. This specimen was
identified as Raja texana
(Chandler, 1921).
(Mandapam Regional Centre)
Culture of Penaeus semisulcatus in recycling system at
Mandapam Regional Centre
An experiment was set-up to study the growth of Penaeus
semisulcatus in a recycling system. This system consists of a 2-
t capacity rectangular rearing tank, 1.5-t capacity seaweed
biofiltration tank and biological filtration unit. The water from
the rearing tank is pumped by air pressure to the biofiltration
tank where the sea weed Kappaphycus alvarezii is Recycling
system stocked. Then the water is pumped to biological filtration
unit and back to rearing tank. Totally 210 PL 25 were stocked in
the rearing tank at the stocking rate of 170nos/m3.
(Mandapam Regional Centre)
A view of the cage culture
Fishes preyed upon by the
crab Charybdis edwardsi
Crab menace
Heavy landings of Penaeid shrimps
5Parapenaeopsis stylifera were landed by ring seines. During the
month the total shrimp landing was estimated at 28 t. F. indicus
was sold @ Rs.240/kg and M. dobsoni @ Rs.80/kg.
(Mangalore Research Centre)
Market sample of dolphin identified
On 15th September the PNPD laboratory of the Institute was
informed about marketing of a dolphin in the ‘poocha market’
near hospital junction, Narakkal in the Vypeen Island, Cochin.
The animal was chopped into several pieces by the time it could
be examined, nothing being left for the identification of the
species based on morphology. The skin tissue was preserved in
70% ethanol and genomic DNA was extracted. By the techniques
standardized in the PNPD laboratory, PCR, sequencing and
sequence analysis were carried out. MtDNA control region and
cytochrome b sequences were deposited in GenBank
(www.ncbi.nlm.nih.gov/) under the accession numbers
EU204618 and EU204619. Phylogenetic reconstruction in DNA
Surveillance (www.cebl.auckland.ac.nz:9000/) has
unambiguously recognized the species as spinner dolphin
(Stenella longirostris). Without the help of molecular taxonomy
such a feat would have never been possible in such a condition
of the specimen. (PNP Division)
Heavy landings of some fishery resources reported from
Gujarat
Unusually heavy landings of
Koth (Otolithoides
biauritus) and Ghol
(Protonibea diacanthus)
amounting to 10000 tons
were recorded at Vanakbara
Diu during September which
was several times more when
compared to the previous
years.
At this centre there has been
a tremendous increase in catch of silver pomfret (Pampus
argenteus) for the last two
years. The recorded catch
during September was 1000
tons which was very high
than the previous years.
Pomfrets fetch Rs. 250-400/
kg depending on the quality
and weight. The fish from
Vanakbara, Diu was sent for
processing to the factories at
Veraval and Mumbai from where they are exported fetching huge
amount of foreign money.
The total catch of lobsters
(espicially Panulirus
polyphagus) recorded at
Okha and Rupenbander was
500 tons with an average
catch of 50-100 kg/ boat.
Their price ranged from Rs.
600-800/kg depending on
their size. This was the first
time in the last two decades that such huge landings of lobsters
were recorded from Okha and Rupenbander. The lobsters are
Stacked catch of Koth and
Ghol at Diu
Catch of silver Pomfrets at Diu
Catch of spiny lobsters at Okha
locally processed by boiling after which they are sent by rail to
factories in Mumbai or by road to factories in Porbander, Mangrol
and Veraval. (Veraval Regional Centre)
NEW HEIGHTS
Dr. R. Sathiadhas, Head, SEETTD was appointed by the
Government of Kerala as a member of Coastal Area Development
Agency (CADA).
Dr. K. Asokakumaran Unnithan, Scientist-in-Charge of the
KVK has been nominated as a Member of the District level
Governing Body of the centrally sponsored scheme, Agricultural
Technology Management Agency (ATMA).
New external funded project
“Development of genetically improved strains of Brine shrimp
Artemia using qualitative and molecular genetic tools” funded
by Department of Biotechnology.  Dr. P.C. Thomas, Principal
Investigator.
Scholarships
The following students won the scholarship instituted by CMFRI
Employees Cooperative Society for the year 2006-2007.
Category Prize Name   of    student Name  of  Guardian
S.S.L.C. 1st Kum. Shaly Susan Sri. M.A. Vincent, M.No.321
2nd Sri. Rohit P. Smt. C. Devaki,  M.No.461
3rd Kum. Lekshmi Pushkaran Sri. K.N. Pushkaran, M.No.219
PLUS  2 1st Sri. Arjun P. Smt. K.V. Sajitha, M.No.122
2nd Mast. Manu G. Smt. G. Ambika, M.No.416
3rd Kum. Vineetha  V. Sri. T. Vijayakumar, M.No.306
Conso
lation Sri. Jinson Jospeh E.J. Sri. E.J. James, M.No.79
CBSE 10 1st Kum. Gadha Sathish Smt.P.Geetha, M.No.138
2nd Sri. Anoop P. Rajeev Sri.D.Prakasan, M.No.218
3rd Kum. Sama C.M. Sri.C.D.Manoharan, M.No.262
CBSE 12 1st Sri. Aswin Anand Smt. N.R. Latha Devi, M.No.433
2nd Sri. S. Gokularam Sri. G. Subbaraman, M.No.24
ACADEMIC NEWS
The following students of PGPM were awarded Ph D during the
reporting quarter
Student Supervising Title of the University
teacher thesis
Bindhu, K.B. Dr. C.P. Gopi- Studies on CUSAT
nathan diatoms along
the South West
coast of India
in relation to
the hydrologi-
cal parameters
Unni- Dr. R. Paul Raj Nutritional CUSAT
krishnan, U. value of fresh,
processed and
formulated diets
for the green
mud crab
Scylla serrata
juveniles
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At Mandapam Regional
Centre, one of the
laboratories was converted
into Marine Research
Aquarium for biodiversity
and coral reef fish research.
It was inaugurated by Dr.
A.D. Diwan, Assistant
Director General (M.Fy ),
ICAR, New Delhi.
A view of the Marine
Research Aquarium
INSTITUTE PUBLICATIONS
CMFRI Bulletin No. 50 (A Systematic Appraisal of Hard Corals
(Family Acroporidae) from the Gulf of Mannar Biosphere
Reserve South-East India).
Bharat mem matsyaki aur jalakrishi ka vikas (Hindi).
TRANSFER OF TECHNOLOGY
Training
During July-September the
Krishi Vigyan Kendra
(KVK), Narakkal has
organized a total of 19
training courses for 305
beneficiaries under different
disciplines including 4
courses in Fisheries for 70
beneficiaries, 7 courses in
Agriculture for 88
beneficiaries and 8 courses in
Home Science for 147
beneficiaries.
The beneficiaries included
practicing farmers, rural
youth and extension
functionaries. The different
topics covered under the
training programmes
included, general
aquaculture practices,
coastal aquaculture and
ornamental fish culture
under Fisheries; Kitchen
garden, vegetable
cultivation, mushroom
spawn production,
mushroom cultivation and
vermi compost making
under Agriculture and fish
dressing centers and solar
drying of fish, fish kiosk and
Coastal aquaculture trainees
learning preparation of agar
jelly from seaweeds
M.F.Sc. (MC) Programme
Three students have been awarded MFSc (MC) degree by CIFE
(Deemed University) in August, 2007.
Trainees learning
identification of fish seed
Participants practicing fish
dressing at CIFT, Cochin
A shrimp farmer explaining
the operation of sluice net
Director addressing the trainees
preparation of dish washing
powder, detergent powder
and toilet soap under Home
Science.
The course on coastal
aquaculture under fisheries
was the second one in the
series of programmes funded
by the National Fisheries
Development Board. A total
of 22 farmers including 9
ladies hailing from different
villages, such as Kottuvally,
Edavanakkadu, Narakkal,
Elankunnapuzha, Chellanam
and Kannamali of
Ernakulam District and one
farmer from Mannancherry
village of Alleppey District
participated in the
programme. The
participants, ranging in age 20-65 years, included the President
and Secretary of the Chellanam SC/ST Service Cooperative
Society, members of Yuva Karshaka Samithi and others who
sought admission at individual level.
The services of more than 15
resource persons from the
Headquarters, KVK and
other organizations in and
around Cochin were drawn
for conducting the course.
Dr. Mohan Joseph Modayil,
Director had an interaction
with the participating
farmers before distributing
certificates on the
concluding day.
The Training courses listed
above under Home Science
also under NFDB funding,
was initiated on 25th
September. A total of 25
coastal women have reported
for the training.
Resource persons from
different organizations such
as the Central Institute of
Fisheries Technology
(ICAR), Integrated Fisheries
Project (Govt. of India) and
Matsyafed (Govt. of Kerala)
were also made use of.
The KVK has associated
with the Amrita Institute of
Medical Sciences, Kochi in
organizing an awareness programmme on the disease, ‘Chikun
gunya’, at KVK premises, Narakkal. A total of 36 rural women
and 9 resource persons participated in the programme.
Trainees with the solar drier
Fish cutlet prepared by the
trainees
Certificate distribution
IT training
Three apprentice trainees under the State Govt. PASAA Scheme
have been initiated in to a six month IT applications training
module from  3rd September at head quarters.
Training on cage culture
A hands-on training was imparted on net cage culture of finfish
to 21 fishermen from three villages both from Visakhapatnam
and Srikakulam districts of Andhra Pradesh. They were imparted
training on cage fabrication and launching of cage in the sea.
INTERACTION AND EVALUATION
SEETTD had organised 2 outreach programmes. One of the
programmes on ‘Self Help Groups & credit and finance’ at
Arattupuzha in Alappuzha dt
on 17th September was
inaugurated by Smt.
Pushpalatha Soloaman, the
President of Arattupuzha
panchayat. Fifty two fishers
participated. Dr. K.
Balasubrammanian, Bank
Manager, SBT, Sri. K.B.
Subhash Chandran, District
PARTICIPATION IN EXHIBITIONS
SEETTD participated in the Exhibition at Marine Drive, Cochin
organized by Department of Police, Kochi City from 20th to 26th
August.
Inauguration function
FEMD staff cleaning the
Cherai coast
Subject presentation (credit
finance and SHG) by P.S.
Sasidharan Extension officer
BFFDA, Alapuzha
Inaugural speach by Sri. A.X.
Antony Sheelan, President
Palluruthy Block Panchayat
Subject presentation (Mussel
culture) by Shri P.S. Alloycious
Technical Asst. MFD
Manager, Matsyafed, Smt.
Sreekumari, Asst. Manager, Sri.
P.S. Sasidharan, Extension
Officer, FFDA and Dr. A.K.
Unnithan, Training Organiser
of KVK, Narakkal dealt with
the sessions on Self Help
Groups.
The other outreach programme
on ‘Mussel Farming’ at
Cheriyakadavu in Ernakulam dt
on 27th September was attended by 77 fisher folks. Dr. Sunil
Kumar Mohammed, Head, MFD gave the key note address. Shri.
Antony, Vice President of the Chellanum gramapanchayath
presided over the function. The function was formally inaugurated
by Shri. Antony Sheelan, the President of Palluruthy block
panchayat. Smt.Jenny and Mr.Alocious, Technical Assistants and
Dr. A.K. Unnithan, Training
Organizer of KVK, Narakkal
dealt with the sessions.
Fishery Environment and
Management Division
conducted the International
coastal clean-up day on 17th
September at Cherai and
Puduvyppu beaches.
A Phone-in programme
participated by Dr. K.
Asokakumaran Unnithan, Scientist-in-Charge, providing answer
to the questions of farmers on coastal aquaculture was broadcast
by FM Station of All India Radio, Kochi on 26th September.
OFFICIAL LANGUAGE IMPLEMENTATION
Head quarters
OLIC meeting
Quarterly meeting of Official Language Implementation
Committee of the Institute was held on 7th September under the
Chairmanship of Dr. Mohan Joseph Modayil, Director of the
Institute.
Hindi Chethana Maas 2007
Hindi Chethana Maas - 2007 was observed in the Institute from
1st to 28th September by
observing September first as
Hindi Chethana Diwas
followed by Karyalayeen
Hindi nipunatha Diwas on
7th, General Knowledge Day
on 14th and Cultural  day on
21st.  On these days
competitions in Hindi
slogan, Hindi
correspondence, Memory
test, Hindi Quiz, Hindi
Elocution and Music were held.
The Valedictory function of Hindi Chethana Maas was held on
28th September.  Shri C. Rajendran, Income Tax Ombudsman,
Kochi was the Chief Guest of the function and he distributed
prizes. Dr, Mohan Joseph Modayil, Director, CMFRI presided
over the function. Smt. Roja Sethumadhavan, Sr. Adm. Officr
presented the message of Union Agricultural Minister. Smt. E.
Sasikala, Technical Officer (Hindi) presented the Official
Language Implementation report for the year.
Other Centres
Calicut Research Centre
Official Language Inspection
Dr. Mohan Joseph Modayil, Director, inspected the Official
Language Implementation activities of Calicut Research Centre
of CMFRI on 9th August and gave suggestions for improvement
in implementation.
Hindi Week celebrations
Hindi week was celebrated from September 14th to 20th.  Several
competitions, such as noting and drafting in Hindi, Hindi
handwriting, Hindi vocabulary, memory tests, quiz programme,
story narration in Hindi etc. were held.  Prizes were distributed
Chief Guest addressing the
audience
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to the winners during the valedictory function held on 20th
September.
Tuticorin Research Centre
‘Hindi Diwas’ for the year 2007
was celebrated on 22nd October.
Shri.S.D. Chelliah, Academic
Council Member, Hindi
Prachara Sabha, Chennai and
also the Executive Member in
Hindi Prachara Sabha,
Tiruchirapalli was the Chief
Guest.  The Chief Guest delivered a lecture on the usage of
bilingual language and then distributed the prizes to the staff
members.
Vizhinjam Research Centre
Hindi week was celebrated
from 14th to 20th September.
Competitions were held in
connection with the Hindi week
celebrations and during the
valedictory function prizes
were distributed by the Chief
Guest Prof. C.G. Rajagopal.
Mangalore Research Centre
Hindi Day was celebrated on
20th September. Various
competitions in Hindi were
conducted for the staff and
prizes were distributed to the
winners.
Shri G.Subramanya Bhat,
Technical Officer (T-5)
participated in Hindi
competitions held during Hindi Month celebrations under the
auspices of Mangalore Town Official Language Implementation
Committee and won third prizes in Hindi translation and Hindi
quiz competitions.
Mandapam Regional Centre
The second sub-committee of the Parliamentary committee on
Official language visited the Regional Centre on 13th July to
inspect the progress of implementation of official language. The
Committee was led by Dr. A.D. Diwan, Assistant Director General
(M. Fy), and Shri. Harish C. Joshi, Director, Official Language,
ICAR, New Delhi.
Hindi week was celebrated at Mandapam Regional Centre during
14th to 21st September. Commdt. K. Janardhanan, Commanding
Officer, Coast Guard Station, Mandapam lighted the lamp and
delivered the inaugural address. Dr. G. Gopakumar, Principal
Scientist & Scientist–in-Charge presided over the function. As a
part of the celebrations different
competitions were held for the
staff members.
In the valedictory function was
conducted on 21st Shri V.
Shivaji, Principal, Kendriya
Vidyalaya was the chief guest.
He gave away prizes to the
winners of various Hindi
competitions.
The Quarterly meeting for the period
July – September, 2007 on 4th October
Official Language was conducted to
discuss the various ways and means to
implement the usage of official
language by the employees at the
Centre. Three Administrative staff
were nominated for Hindi typing
through correspondence course by
Department of Official Language, New Delhi for acquiring
proficiency in official language.
Veraval Regional Centre
The Hindi week was celebrated from 14th Sep – 22nd September.
Dr. Gulshad Mohammed represented in the 27th TOLIC meeting
held at CIFT, Veraval on 25th of August.
A Hindi workshop was conducted on 20th July, 2007.
Inaugural function
Chief Guest addressing the
gathering
Hindi Day Celebrations at
Mangalore
Inauguration of the fuction
Prize distribution
IN-HOUSE EVENTS
Diamond Jubilee celebrations of Marine Biodiversity
Division
Elocution competition
An Elocution Competition was
organized at Head quarters on
the topic ‘Global Warming’ for
students of various Schools
(VIII – X Std.) in Cochin City,
on 21st July.  Master Rayees
Backer, TOC-H Public School,
Edappally won the first prize
and Master Sanjay Suresh, Bhavans Vidya Mandir, Elamakkara
won the second prize.
Quiz programme
A Quiz Programme was
conducted at Head quarters on
the theme ‘Marine Biodiversity
and Environment’ for M.Sc.
and M.F.Sc. Students and
Research Scholars of Colleges
and University Departments in
Cochin City, on 28th July. Ten teams participated. The team
consisting of  Mr. Ravindra Durgekar & Ms. Neetha Susan David
from CMFRI won the first prize with a cash award of Rs. 1,500/
-. The second and third prize winners were Mr. Padmakumar
K.B & Mr. Kesavan K and Ms. Revathy. V & Ms. V.P.
Bhuvaneswari, from the Department of Marine Biology,
Microbiology and Biochemistry, School of Ocean Science &
Technology, Cochin University
of Science & Technology,
Cochin.
Seminar
Prof. (Dr.) N.R. Menon, Hon.
Director, C-IMCOZ, Cochin
University of Science &
Technology, Kochi gave a
seminar on the topic ‘Digitized
Prize distribution
Prize distribution
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Prof. (Dr.) N.R. Menon
delivering the talk
9Inventory of Marine Resources’ at Head quarters on 30th July.
Diamond Jubilee celebrations of Fishery Environment
and Management Division
Prof. (Dr.) P. Leelakrishnan,
Former Dean, Faculty of Law,
Cochin University of Science &
Technology, Thrikkakara  gave
a talk on ‘Environmental Laws
and Jurisprudence - Indian
Scenario’ on 3rd August.
A seminar on “Environment
and Fisheries” was held at
Govt. Vocational Higher
Secondary School at Narakkal
on 9th August.
FEMD conducted a talk by Prof
(Dr.) Alexander John, Dept. of
Community medicine, Amritha
School of Medicine, Ernakulam
on “Environment and Health”
on 17th August at CMFRI
Auditorium, Cochin.
Diamond Jubilee Celebrations of Crustacean Fisheries
Division
The division organised a commemorative talk on ‘Challenges
for ensuring contribution of fish to nutritional and livelihood
security’ by Dr. M.V. Gupta (Former Assistant Director General,
International Relations and Partnerships, WorldFish Center,
Malaysia and World Food Prize Laureate) on 19th September and
an Educational programme and exhibition on ‘Marine life’ at
Government High School, Elamkunnapuzha, Ernakulam District
on 22nd September.
Diamond Jubilee Celebrations at Mangalore Research
Centre
The centre organized a painting competition for the school
students on the topics “Life by the sea” and “Sea life” in July
2007. Under the junior category Hampana N.N., St. Gerosa,
School won the first prize and Manish Singh and Sarojini M. of
Kushe School won the second prize. Under the senior category
Shree Raksha, St. Gerosa, School and Aishwarya S.K., Carmel
School won the first and second prizes respectively.
An Essay-writing competition was conducted for PUC/Higher
Secondary School students in July 2007. Suraj Satyanarayan,
Sharada PU College won the first prize and Aneesh M., Kendriya
Vidyalaya No. 1 won the second prize.
The centre organized a quiz competition for the high school
students of Mangalore city on 15th of August. First prize was
won by Vinayak Kamat and
Ashwin Shenoy of Canara High
School and Second prize was
won by Pallavi Alse and
Aravind Sudhakar of Kendriya
Vidyalaya No. 2.
Onam Celebrations
Head quarters
Onam was celebrated on 22nd
August on behalf of the Staff
Recreation Club. Competitions
on floral arrangement, tug of
war and pot breaking were
held. In the floral arrangement
competition, Director’s Cell
and SEETT Divsion bagged the
first prize followed by MFD
(Second prize) and Purchase
and Stores section (Third prize).
That was followed by Onasadya
jointly organised by the canteen cammittee and Staff Recreation
Club.
Calicut Research Centre
Competitions were held and all
the staff members jointly made
an attractive flower carpet.
There was a traditional lunch
(Onasadya) in all its grandeur
followed by variety
entertainment programs.
Vizhinjam Research Centre
As a part of the recreation club
activities Onam was celebrated
at the centre with a traditional
“Onasadya”  and Pookkalam.
Meetings
Research Advisory
Committee meeting of
CMFRI was held on
17.08.2007 at CMFRI,
Hqrs., Kochi
Meeting of Senior Officers of CMFRI were held on
21.07.2007 & 10.09.2007
The Fourth meeting of the reconstituted Scientific Advisory
Committee of the KVK was convened on 18th August, 2007
at the Conference Hall of CMFRI Headquarters, Cochin. Prof.
Dr. Mohan Joseph Modayil, Director, CMFRI and Chairman,
Scientific Advisory Committee presided over the meeting
participated by Members including Dr. S. Prabhukumar, Zonal
Coordinator, TOT Projects of ICAR, Zone VIII, Bangalore,
Special invitees and Heads of Socio-Economic Evaluation &
Technology Transfer Division, Finance & Accounts and
Administration of CMFRI.
Prof. (Dr.) P. Leelakrishnan
delivering the talk
Prof. (Dr.) Alexander John
interacting with the staff
Essay competition in
progress
Floral arrangement at
Head quarters
Floral arrangement at
Calicut
Floral arrangement at
Vizhinjam
INCOME GENERATION
Under ATIC, during the period from July-September 2007 an
amount of Rs.39,627 /- was generated through sales and services.
A total of Rs.2555/- were realized by disposing of coconut from
the demonstration unit of the KVK, Narakkal during the quarter
under report.
PERSONALIA
Guests
Head Quarters, Cochin
Thirty two farmers, 4 VIPs and 826 students visited ATIC
Mandapam Regional Centre
Dr.C.M. Pandey, Chief Conservator of Forests & Director, GEER Foundation
Gnadhinagar, Gujarat (3rd September).
PROGRAMME PARTICIPATION
Prof. (Dr.) Mohan Joseph Modayil, Director
Attended the meeting with DG, ICAR at New Delhi (12th July).
Attended the meeting with Joint Secretary (Fisheries), AHD & F, New Delhi
(13th July).
Attended the inaugural ceremony of ICAR Foundation Day at New Delhi (16th
July).
Attended the Director's Conference at ICAR, New Delhi (17th & 18th July).
Attended the review meeting with Additional Secretary DARE & Secretary, ICAR
at CRIJAF, Kolkatha (2nd & 3rd August).
Discussion with SIC, Chennai RC of CMFRI on the EFC requirements for XI
Plan (4th August).
Attended the meeting with the Dean, Fisheries College, Mangalore (11th August).
Inaugurated the Aseethi in the Zoology Seminar Hall of St. Berchaman's College,
Changanassery (5th September).
Dr. N. G. K. Pillai, Principal Scientist & Head, PFD
Represented the Institute in the stakeholders meeting convened by Shri. Jayaram
Ramesh, Minister of Commerce for discussing the strategies required for
augmenting production and export of tuna from the Andaman and Nicobar Islands
at Hotel Bay Island, Port Blair (6th July).
Dr. E. Vivekanandan, Principal Scientist & Head, DFD
Attended the Kerala Fisheries Task Force Meeting at Integrated Fisheries Project
(9th July).
Participated in the fishermen meeting organized by South Indian Federation of
Fishermen Societies at Trivandrum (14th July).
Dr. R. Sathiadhas, Principal Scientist & Head, SEETTD
Attended the Fishermen Welfare Task Force Committee Meeting and Public
hearing held at Trivandrum Press Club (7th June).
Attended the Fishermen Welfare Task Force Committee Meeting and public
hearing held at IFP Conference Hall, Cochin (6th July).
Submitted the Report of Trawl Ban Committee along with other members to
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Fisheries Minister, Govt. of Kerala, Trivandrum (1st August).
Attended the IMPCC Meeting as per Directors nomination at Achutha Menon
Centre (AMC) Seminar Hall of the Sree Chitra Tirunal Institute of Medical
Sciences and Technology, Trivandrum and presented extension activities of
CMFRI (10th August).
Attended the Advisory Committee Meeting of the KVK, Narakkal in the
Conference Hall of CMFRI (18th August).
Attended the Fishermen Welfare Task Force Committee Meeting held at IFP
Conference Hall, Cochin (22nd August).
Attended the EFC meeting with the DDG (Fy), ICAR, New Delhi (27th and 28th
August).
Dr. E. V. Radhakrishnan, Principal Scientist & Head, CFD.
Delivered a lecture on "Coastal Aquaculture environment and resources - a review
in connection with the CMFRI (KVK)-NFDB training course on Coastal
Aquaculture at CMFRI Hqs, Cochin (25th July to 4th August).
Conducted Viva voce examination for two M.Sc. students as an External Examiner
at College of Fisheries, Panangad (27th September).
Attended meeting in connection with the visit of Dr. Vandana Dwivedi, Joint
Adviser (Agriculture), Planning Commission to CMFRI, Kochi to discuss the
problems related to agro-processing.  (27th September)
Dr. K.K. Vijayan, Head, PNPD
Participated in the Aqua India 2007 organized by Society of Aquaculture
Professionals (SAP) at Chennai (28th and 29th September).
Dr. (Mrs.) Mary K. Manissery, Principal Scientist & Head, MBDD
Assessment Committee for extension and enhancement of the University
Research Fellowship, Cochin University of Science & Technology, Cochin-22
(25th September).
Dr. R. Paul Raj, Principal Scientist
Participated in the meeting organised by the DDG (Fy.) in connection with the
Formulation of Network project on Fish Nutrition for the XI plan period at ICAR,
New Delhi (21st and 22nd August).
Dr. L. Krishnan, Principal Scientist
Attended the Task Force meeting held at DBT, New Delhi (18th to 20th September).
Dr. P. Jayasankar, Principal Scientist
Attended the selection committee meeting as an expert for the selection of SRF
and Techical assistant for the DBT-funded project on "Microsatellite markers
for genetic variability studies in Penaeus (Fenneropenaeus) indicus" (6th
September)
Dr. E. Vivekanandan, Dr. E. V. Radhakrishnan, Dr. (Mrs.) Mary K. Manissery
and Dr. P. Jayasankar (Principal Scientists)
Attended the final workshop of the Ministry of Earth Sciences-funded project
on "Studies on marine mammals from the Indian EEZ and the contiguous seas"
(25th July)
Dr. Imelda Joseph, Sr. Scientist
Attended the AMAAS South Zone meeting at IISR, Calicut (3rd and 4th August).
Dr. Imelda Joseph and Dr. K. S. Sobhana, Sr. Scientists
Served as resource persons in the training programme on "Coastal Aquaculture
(Farming system involving finfish/shellfish/seaweed, agriculture & livelistock)"
funded by NFDB and organized by KVK, Narakkal (25th July to 4th August)
Dr. K.S. Sobhana, Sr. Scientist
Participated in the ICAR-NACA workshop on "Aquatic epidemiology,
surveillance and emergency preparedness" at CIBA, Chennai (3rd to 7th
September).
Dr. C. Ramachandran, Sr. Scientist
Attended the Workshop on responsible fisheries conducted by SIFFS, Trivandrum
(13th to 14th July).
Dr. Reeta Jayasankar, Sr. Scientist
Attended a high level meeting on Seaweed farming at Trivandrum with Kerala
State fisheries Department and ADAK (27th July).
Dr. Mohammad Zafar Khan, Principal Scientist
Attended Machhimar Melava and Karyashala at Versova (20th August).
Attended meeting with Commerce of Fisheries Maharashtra on "Prospects of
Aquaculture in Maharashtra" at Taraporewala Aquarium, Mumbai (23rd August).
Dr. G. Mohanraj, Principal Scientist and Scientist-in-Charge, Veraval Regional Centre
Participated as panel member in the two day expert consultation meet on “Coastal
fisheries and Area Co-management in Veraval-Mangrol region of the Saurashtra
Coast” organized by PROTSAHAN (3rd and 4th August).
Dr. K.R. Koundal, Joint Director (Research), IARI, New Delhi (27th September)
A total of  1008 students and staff from 28 Schools/colleges/Universities and
499 general public visited the centre
Calicut Research Centre
Shri. Pathak, BNP, Legal Advisor, ICAR, New Delhi visited the Aquarium (3rd
August).
Dr. M. Anandaraj, Project Co-ordinator, IISR, Calicut visited the Aquarium (12th
August).
Capt. Deepti Shinde, "Krishnakutir", Behind Centre Bank, Zion, Trombay Road,
Manakkad, Mumbai (23rd August).
Shri. Saravanan Raju, Scientist (Sr. Scale), National Research Centre for
Medicinal and  Aromatic Plants, Anand, Gujarat (27th August).
Visakhapatnam Research Centre
Dr. S. Ayyapan DDG (Fy.). DDG visited the laboratories and the cage culture
site. He also convened a meeting with the staff members of the centre and reviewed
the research work carried out by the centre (20th September).
Students from ATS school, Visakhapatnam (7th July).
Students from Vikas PG College, Krishna District (24th August).
Tuticorin Research Centre
Mr. Mobeen Khan, Asst. Commandant, ICGS Naiki Devi, Tuticorin.
Mr. K.R. Suresh, Commander, Varuna.
Dr. S. Lazarus, Chairman, IEASE, Nagercoil.
A total of 314 students along with faculty from colleges/schools from Tamil
Nadu and Kerala visited the centre.
Vizhinjam Research Centre
Davide Neri, Dean, Polytechnique University of Moide, Ancona, Italy.
Prof. K. Muthuchelian, Director, Centre for Biodiversity, M.K. University,
Madurai.
Mangalore Research Centre
Shri. Venkatesh Salagrama, Director, Integrated Coastal Management, Kakinada,
Andhra Pradesh.
Shri. S. Gunakar, Lecturer in Commerce, Pompei College, Aikal, Kinnigoli,
Karnataka.
TRANSFERS
Name Designation From To
Dr. M. Srinath Principal Scientist Hqrs., Kochi Madras Research Centre
Dr. G. Gopakumar Principal Scientist & Head,
Mariculture Division Hqrs., Kochi Mandapam Regional Centre
Dr. (Mrs.)  Rani Mary George Principal Scientist & Hqrs., Kochi Vizhinjam Research Centre
Scientist-in-Charge
Dr. (Mrs.) Grace Mathew Principal Scientist Vizhinjam Research Centre Hqrs., Kochi
Dr. (Mrs.) Shoji Joseph Sr. Scientist Calicut Research Centre Hqrs., Kochi
Shri V. Sathyanesan T-4 (Senior Technical Assistant) Mandapam Regional Centre Visakhapatnam
Regional Centre
Shri P. Muthukrishnan T-4 (Skin Diver) Tuticorin Research Centre Visakhapatnam
Regional Centre
Shri R. Ponniah T-3 (Electrician) Tuticorin Research Centre Kovalam Field Centre
Shri M.K. Abdulla Asst. Admn. Officer Visakhapatnam Mandapam Regional Centre
Regional Centre
Shri M. Reghunathan Assistant (on promotion Vizhinjam Research Centre Visakhapatnam
to AAO) Regional Centre
Dr. M. Rajagopalan Principal Scientist Hqrs., Kochi Madras Research Centre
Dr. (Mrs.) Mirium Paul Sreeram Scientist (SS) Mumbai Research Centre Karwar Research Centre
Shri S.V. Subba Rao T-2 (JTA) Visakhapatnam Regional Ongole Field Centre
Centre
Shri N. Govindan AAO Madras Research Centre Mangalore Research Centre
Shri R. Sreenivasan Assistant Mangalore Research Centre Calicut Research Centre
Shri N. Natarajan Assistant Mandapam Regional Centre Tuticorin Research Centre
Shri C.D. Manoharan Personal Assitant Hqrs., Kochi KVK, Narakkal
Shri N.K. Mohanan UDC Hqrs., Kochi KVK, Narakkal
Shri K.N. Murali Steno Gr.III KVK, Narakkal Hqrs., Kochi
INTER-INSTITUTIONAL TRANSFER
Name From To
Shri K.L. Meena, Senior Administrative Officer Hqrs. , Kochi IVRI, Izatnagar
Smt. Roja Sethumadhavan ICAR Hqrs. New Delhi Hqrs., Kochi
RETIREMENTS
Name Designation Center w.e.f
Retirement on Superannuation
Dr. N.Gopinatha Menon Principal Scientist Hqrs., Kochi 30.06.2007 (A/N)
Shri S.K. Balakumar T-6 (Technical Officer) Madras Research Centre 30.06.2007 (A/N)
Shri T. Chandrasekhara Rao T-4 (Senior Technical Assistant) Ongole F.C. 30.04.2007 (A/N)
Shri K. Chako T-5 (Technical Officer) Hqrs. , Kochi 31.05.2007 (A/N)
Shri A. Rajan T-2 (Motor Driver) Hqrs., Kochi 31.10.2006 (A/N)
Shri P. Selvaraj Assistant Mandapam Regional Centre 30.06.2007 (A/N)
Dr. G. Mohanraj, Principal Scientist and Dr. Gulshad Mohammed, Scientist S.S.
Participated in the National seminar on “Emerging trends in fishery technology”
organized by CIFT, Veraval (9th September).
Dr. V. V. Singh, Principal Scientist
Attended the Working Group Meeting of PSS Central Institute of Vocational
Education at Bhopal (10th to 14th September).
Smt. Paramita Banerjee Sawant, Scientist
Attended 4th General meeting (half yearly) of the Nagar Rajbhasha Karyanvyayan
Samiti, Uttar Mumbai, Karyalaya at CIFE, Mumbai as Hindi Officer of CMFRI,
Mumbai (3rd August).
Dr. P. Kaladharan, Sr.Scientist
Served as member of expert committee for selection of research fellow at the
Visakhapatnam Zonal Base of FSI (29th August).
Dr. K.Vijayakumaran, Scientist (SG) and Shri B.Shridhara, Technical Officer (T-
5)
Participated in one day Joint Hindi Workshop organised under the auspices of
Mangalore Town Official Language Implementation Committee's Hindi Month
Celebrations (23rd August).
Dr. K. Vijayakumaran, Scientist (SG) and Smt. Martha R. Mascarenhas, UDC
Participated in the seminar on "Hindi in advanced technology-problems and
solutions" organised by Mangalore Town Official Language Implementation
Committee (29th and 30th August).
Dr. P. U. Zacharia, Senior Scientist
Attended the TOLIC meeting at Heavy Water Plant, Tuticorin (27th September).
Dr. I. Jagadis, Scientist (SG) and Shri. J. Vinoth Prabhu Vaz, UDC
Attended the Hindi workshop conducted by TOLIC at Heavy Water Plant,
Tuticorin (6th and 7th September).
Smt. P. Sreeletha, Technical Officer
Served as resource person for the training programme under  the 'Tsunami
Emergency Assistance Project' implemented by Matsyafed, Govt. of Kerala at
Kochangadi in Ernakulam District (10th to 13th September).
Shri. B. Sureshkumar, Technical Officer
Participated in the training programme on 'Sensitization on recent concepts and
development in agriculture sector for Subject Matter Specialists of KVKs' at
Directorate of Agricultural Extension, Kerala Agricultural University, Mannuthy,
Trichur (19th and 20th September).
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Smt. R. Devalakshmi SSG-IV (Messenger) Hqrs., Kochi 30.04.2007 (A/N)
Shri A.P. Sebastian SSG -IV (Peon) Hqrs., Kochi 31.05.2007 (A/N)
Shri L. Sathan SSG -IV(F/M) Mandapam Regional Centre 30.06.2007 (A/N)
Smt. Savithri SSG-II(F/M) Mangalore Regional Centre 31.05.2007 (A/N)
Shri Harish Chandra Naik SSG-II(W/M) Karwar Research Centre 31.05.2007 (A/N)
Shri P.M. Varghese Coffee/Tea Maker Hqrs., Kochi 31.03.2007 (A/N)
Shri Joseph Andrews T-6 (Technical Officer) Vizhinjam Research Centre 31.07.2007
Dr. K. Muniyandi T-6 (Technical Officer) Madras Research Centre 31.07.2007
Shri C. Kasinathan T-6 (Technical Officer - Curator) Mandapam Regional Centre 30.09.2007
Smt. A. Kanagam T-5 (Technical Officer) Hqrs., Kochi 31.07.2007
Shri Vali Mohammed T-4 (Cook- Boat) Madras Research Centre 31.07.2007
Shri V.S. Sivaswamy T-5 (Technical Officer) Nagapatinam Field Centre 31.08.2007
Shri K. Nagarajan Assistant Administrative Officer Veraval Regional Centre 31.07.2007
Smt. C. Kamalakshi Assistant Calicut Research Centre 31.07.2007
Resignation
Shri M.V. Biju T-4 (Senior Hindi Translator) Mandapam Regional Centre 31.03.2007 (A/N)
Voluntary Retirement
Shri Maruti S. Naik T-4 (Senior Technical Assistant) Karwar Research Centre 01.04.2007 (F/N)
Smt. P. V. Mary Asst. Admn. Officer Mandapam Regional Centre 01.05.2007 (F/N)
OBITUARY
Name Designation Center on
Shri V.M. Dhareshwar T-4 (Senior Technical Assistant) Karwar Research Centre 11.05.2007
Shri K. Ramdoss Gandhi T-5 (Technical Officer) Madras Research Centre 22.08.2007
Shri P.J. Sebastian T-5 (Technical Officer - Motor Driver) Hqrs., Kochi 24.08.2007
PROMOTIONS
Name Promoted Centre w.e.f.
From To
Shri Thomas Joy JAO AFAO Hqrs., Kochi 24.09.2007
Shri N. Jambudiya UDC Assistant Veraval Regional Centre 06.07.2007 (AN)
Shri C. Jayakanthan UDC Assistant Hqrs., Kochi 10.07.2007
Shri G. Vijayarengan SSG-III (F/M) SSG-IV (F/M) Madras Research Centre 02.07.2007 (AN)
Smt. A. Latha SSG-II (L/A) SSG-III (L/A) Hqrs., Kochi 04.07.2007
Shri K.G. Jayaprasad SSG-II SSG-III Hqrs., Kochi 04.07.2007
(Plumbing Attendant) (Plumbing Attendant)
Smt. R. Kalaiselvi SSG-I (Helper) SSG-II (Helper) Madras Research Centre 23.06.2007
Shri A. Anukumar SSG-I (W/M) SSG-II (W/M) Vizhinjam Research Centre 16.07.2007
Shri M. Shahul Hameed SSG-III (Messenger) SSG-IV (Messenger) Mandapam Regional Centre 18.07.2007
Shri P. Nagaraju SSG-I (W/M) SSG-II (W/M) Visakhapatnam Regional Centre 17.07.2007
ASSUMPTION OF CHARGE
Name Designation Center w.e.f
Dr. E. Vivekanandan Nodal Officer, NAIP Hqrs., Kochi 26.07.2007
Dr. E.V. Radhakrishnan Chairman, ERPR Cell Hqrs., Kochi 26.07.2007
Dr. A Laxminarayana Head, FEMD Hqrs., Kochi 26.07.2007
Dr. R. Paul Raj Chairman, Consultancy Project Cell Hqrs., Kochi 26.07.2007
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i……Æ˙±…“ ∫……ËÆ˙…π]≈ı +…ËÆ˙  °ÚÆ˙ n˘ I…h… EÚ“ +…‰Æ˙ |…¥……∫… EÚÆ˙x…‰ EÚ“ ∫……v™…i…… ΩË˛* ¶…⁄ ®… EÚ“ i…Æ˙Ω˛
1
={…™……‰M…“ ΩË˛* ¶……Æ˙i…“™… i……Æ˙±…“ ¶……Æ˙i… E‰Ú n˘…‰x……Â i…]ı…Â ®…Â =ii…Æ˙ +…ËÆ˙ n˘ I…h… EÚ“  n˘∂…… ®…Â
∫…®……∆i…Æ˙ |…¥……∫… EÚÆ˙i…“ ΩÈ˛* <∫…E‰Ú + i… Æ˙Ci…, ∫……‰®…… ±…™……, +…‰®……x… EÚ“ J……c˜“ +…ËÆ˙
{…… EÚ∫i……x… ∫…‰ ¶…“ i……Æ˙±…“ ¶……Æ˙i… E‰Ú =ii…Æ˙ {…Œ∂S…®…  n˘∂…… EÚ“ +…‰Æ˙ |…¥……∫… EÚÆ˙i…“ ΩË˛* <∫…
∫…∆{…n˘… E‰Ú +x…÷E⁄Ú±…i…®…  ¥…n˘…‰Ω˛x… +…ËÆ˙ ={…™……‰ M…i…… E‰Ú  ±…B ™……‰V…x…… +…ËÆ˙ Æ˙h…x…“ i…™……ƒ i…Ë™……Æ˙
EÚÆ˙x…‰ E‰Ú  ±…B ™…Ω˛ ®……x… S…j… ∫…Ω˛…™…EÚ  x…EÚ±…‰M……*
∫……‰®……±…“±……xb˜, ®……‰®§……∫……, ∫…“∂…‰±∫…, M…±°Ú +…‰°Ú B‰n˘x…, Æ‰˙b˜ ∫…“, M…±°Ú +…‰°Ú +…‰®……x…,
{…‰Ã∫…™…x… M…±°Ú, {…… EÚ∫i……x…, ¶……Æ˙i…, ∏…“±…∆EÚ…, +…xb˜®……x… ∫…®…÷p˘, ®…±…‰ ∂…™……, <xb˜…‰x…‰ ∂…™……
+…ËÆ˙  ¥…™…]ıx……®… ®…Â i……Æ˙±…“  §…J…Æ˙“ Ω÷˛<« ΩË˛* ¶……Æ˙i…“™… ∫…®…÷p˘ ®…Â EÚ i…™…¥……c˜ ∫…‰ EÚ…‰Æ˙…®…xb˜±…
+…ËÆ˙ M…∆V……®… i…]ı…Â i…EÚ i……Æ˙ ±…™……Â EÚ…  ¥…i…Æ˙h… Ω÷˛+… ΩË˛* ±…‰ EÚx… E‰Ú¥…±… n˘ I…h… EÚx…Æ˙… +…ËÆ˙
®…±…§……Æ˙ E‰Ú i…]ı…Â ®…Â <x…E‰Ú ∫…§… ∫…‰ §…b‰˜ Z…÷∆b˜  n˘J……B {…b˜i…‰ ΩÈ˛* + ¶…i…]ı ∫…®…÷p˘ E‰Ú ±…M…¶…M…
16  EÚ.®…“. E‰Ú I…‰j… ∫…‰ ®……Œi∫™…EÚ“ S……±…⁄ ΩË˛* ±…‰ EÚx… |…S…÷Æ˙i…… E‰Ú ∫…®…™… <x…E‰Ú  ¥…i…Æ˙h…
+…ËÆ˙ ¥…… h…ŒV™…EÚ  ¥…n˘…‰Ω˛x… ®…Â ¥™……{…EÚi…… Ω˛…‰i…“ ΩË˛* <∫… ∫…®…™… x…n˘“®…÷J……Â +…ËÆ˙ +π]ı®…÷b˜“
∫…®…÷p˘ ®…Â ®…UÙ ±…™……Â EÚ… |…¥……∫… Æ˙…‰EÚx…‰ E‰Ú  ±…B ¶……Æ˙i… EÚ“ +x…x™… +…Ãl…EÚ ®…‰J…±……,
{…… EÚ∫i……x… +…ËÆ˙ M…±°Ú E‰Ú I…‰j… E‰Ú §…“S…  x…™…∆j…h… Æ‰˙J…… x…Ω˛” ΩË˛* +…‰®……x… EÚ“ J……c˜“,
{…‰Ã∫…™…x… M…±°Ú, {…… EÚ∫i……x… ∫…‰ <∫… ®…UÙ±…“ V…… i… E‰Ú Z…÷∆b˜ ±…M……i……Æ˙ ∫……ËÆ˙…π]≈ı i…]ı +…ËÆ˙
n˘ I…h… EÚ“ +…‰Æ˙ |…¥……∫… EÚÆ˙i…‰ ΩÈ˛*  °ÚÆ˙ ¶…“, ®…UÙ±…“ EÚ“ ={…Œ∫l… i… EÚ“ M…Ω˛x…i…… ∫]ı…ÏEÚ EÚ“
|…S…÷Æ˙i…… {…Æ˙  x…¶…«Æ˙ Ω˛…‰i…“ ΩË˛* EÚ]ı±……∫… ®…UÙ±…“ E‰Ú <∫… i…Æ˙Ω˛ E‰Ú |…¥……∫… EÚ… x…®…⁄x…… {…Ω˛±…‰ Ω˛“
 Æ˙{……‰]«ı EÚ“ M…™…“ ΩË˛ (∫…“ B®… B°Ú +…Æ˙ +…< ∫…®……S……Æ˙ ∫…∆. 114, +|…Ë±…-V…⁄x…, 2007).
i……Æ˙ ±…™……Â EÚ“ ∫]ı…ÏEÚ |…S…÷Æ˙i…… ®…Â n˘∂…EÚ“™… |…¥…h…i…… ∫…∆∫l…… {…i… Ω˛…‰ S…÷EÚ“ ΩË˛* +v™…™…x……Â ∫…‰
™…Ω˛ ∫…∆E‰Úi…  ®…±…… ΩË˛  EÚ ¥…π…« 1995 ®…Â {…Œ∂S…®… i…]ı ∫…‰ 3500 ]ıx… EÚ… ∫…§…∫…‰  x…®x…i…®…
+¥…i…Æ˙h… Ω÷˛+… ΩË˛, ±…‰ EÚx… <∫…“ ∫…®…™… {…Œ∂S…®… i…]ı ∫…‰ |……{i… =i{……n˘x… 44,000 ]ıx… l……*
¶……Æ˙i… EÚ“ i…÷±…x…… ®…Â ∫……‰®……±…“ i…]ı, M…±°Ú +…‰°Ú +…‰®……x… +…ËÆ˙ {…… EÚ∫i……x… E‰Ú i……Æ˙±…“
∫]ı…ÏEÚ ®…Â ¶…“ <∫…“ |…EÚ…Æ˙ EÚ“ |…¥…h…i…… Ω÷˛<« Ω˛…‰M…“*
(b˜…Ï. B.B. V…™…|…EÚ…∂…, |…v……x… ¥…ËY…… x…EÚ, ¥…‰±……{…¥…i…‘ ®……Œi∫™…EÚ“ |…¶……M…)
¶……Æ˙i… ®…Â i……Æ˙ ±…™……Â EÚ…  ¥…i…Æ˙h… +…ËÆ˙ |…¥……∫… +…Æ‰˙ J…i… ®……x… S…j…
0 ∫…‰ 50 ®…“ EÚ“ M…Ω˛Æ˙…<« ®…‰J…±……{…… EÚ∫i……x…+…‰®……x… EÚ“ J……b˜“
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 ¥…i…Æ˙h…
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M……‰¥……
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¥…‰Æ˙…¥…±…
 x…n‰˘∂…EÚ E‰Ú b‰˜∫EÚ ∫…‰
{…™……«¥…Æ˙h… E‰Ú I…‰j… ®…Â  ¥…∂…‰π…EÚÆ˙ i…]ı“™… ®……Œi∫™…EÚ“ E‰Ú ∫…∆n˘¶…« ®…Â +…V…EÚ±… §…Ω÷˛S…ÃS…i… +…ËÆ˙ + v…EÚ ∞¸{… ∫…‰ ={…™…÷Ci… ∂…§n˘ ΩË˛ ∫…÷¶…‰ti……*  x… v… EÚ“ ∫…Ω˛…™…i……  ®…±…x…‰ E‰Ú
=q‰˘∂™… ∫…‰  ¥…EÚ…∫… + ¶…EÚÆ˙h……Â EÚ…‰  ¥…∂¥……∫…  n˘±……x…‰ E‰Ú  ±…B ∫…¶…“  ¥…EÚ…∫…“™…,  x… v…, ∫…Æ˙EÚ…Æ˙“ +…ËÆ˙ x…“ i… + ¶…EÚÆ˙h… {…™……«{i… ®……j…… ®…Â <∫… ∂…§n˘ EÚ… |…™……‰M… EÚÆ˙i…‰ Æ˙Ω˛i…‰
ΩÈ˛*  ¥…EÚ…∫……i®…EÚ +x…÷∫…∆v……x… E‰Ú ∫…¶…“ I…‰j……Â ®…Â ∫…÷¶…‰ti…… EÚ… ∫…∆P……i… Ω˛…‰x…‰ E‰Ú {… Æ˙o˘∂™… ®…Â ∫…÷¶…‰ti…… E‰Ú ∫…¶…“ {…Ω˛±…÷+…Â {…Æ˙ ∫…®…Z…x…… = S…i… Ω˛…‰M……*
¥……∫i…¥… ®…Â ∫…÷¶…‰ti…… C™…… ΩË˛? ®……Œi∫™…EÚ“ ∫…∆{…n˘…+…Â {…Æ˙ <∫… ∫…‰  EÚ∫… |…EÚ…Æ˙ EÚ… +…P……i… {…b˜i…… ΩË˛, ∫…∆{…n˘…+…Â E‰Ú ={…™……‰Ci……+…Â {…Æ˙ +…ËÆ˙ =x…E‰Ú V…“¥…x… {…Æ˙? +…V…EÚ±…
™…Ω˛ ∫…÷ ¥… n˘i… ΩË˛  EÚ {…⁄Æ‰˙  ¥…∂¥… EÚ“ ∫…®…÷p˘“ ∫…∆{…n˘…B∆ ¶…“π…h… {…Æ˙ ΩË˛* ±…M……i……Æ˙ §…g¯i…‰ Æ˙Ω‰˛ ®…i∫™…x… =t…‰M… +…ËÆ˙ i…]ı“™… +…¥……∫… ∫l……x……Â E‰Ú +{…I…™… E‰Ú °Ú±…∫¥…∞¸{… ™…Ω˛ ∫…∆¶…¥…
Ω˛…‰i…… ΩË˛* Ω˛…±… Ω˛“ E‰Ú +…EÚ±…x… ™…Ω˛  n˘J……i…‰ ΩÈ˛  EÚ  ¥…∂¥… E‰Ú 15 |…®…÷J… ®…i∫™…x… I…‰j……Â ®…Â 11 +…ËÆ˙  ¥…∂¥… EÚ“ |…®…÷J… ®…UÙ±…“ V…… i…™……ƒ P…]ıi…‰ Æ˙Ω‰˛ ΩÈ˛ (B°Ú B +…‰)* §…g¯i…“
Æ˙Ω˛“ +…§……n˘“ EÚ“ ¥…V…Ω˛ ∫…‰ i…]ı“™… I…‰j……Â EÚ“ +¥…x… i… Ω˛…‰i…“ ΩË˛*  ¥…∂¥… EÚ“ i…]ı“™… +…¥……∫… ¥™…¥…∫l…… EÚ… BEÚ  i…Ω˛…<« ¶……M… J…i…Æ‰˙ ®…Â +…ËÆ˙ +x™… 17 % ¶……M… ®…v™…®… ∞¸{…
∫…‰ J…i…Æ‰˙ ®…Â {…b‰˜ Ω÷˛B ΩÈ˛* ®……Œi∫™…EÚ“ E‰Ú  ±…B ™…Ω˛ ÀS…i……V…x…EÚ §……i… ΩË˛ C™……Â EÚ ∫…®…⁄S…‰ ®…UÙ±…“ ∫…∆O…Ω˛h… EÚ… n˘…‰- i…Ω˛…<« ¶……M… i…]ı“™… +…¥……∫… ¥™…¥…∫l……+…Â EÚ… ™……‰M…n˘…x… ΩË˛
(b˜Œ§±…™…⁄ §…“). +§… i…]ı…Â E‰Ú 100  EÚ±……‰®…“]ıÆ˙ ∫…“®…… E‰Ú +∆n˘Æ˙ Æ˙Ω˛x…‰ ¥……±…‰ ±……‰M……Â EÚ“ ∫…∆J™…… 2.2  §… ±…™…x… ΩË˛* ™…Ω˛ V…x… ∫……∆p˘i…… i…]ı“™… |…n⁄˘π…h… EÚ… EÚ…Æ˙h… §…x… M…™……
 V…∫…E‰Ú {… Æ˙h……®…∫¥…∞¸{… i…]ı“™… +…ËÆ˙ ®……Œi∫™…EÚ“ EÚ“ +¥…x… i… Ω˛…‰i…“ ΩË˛* EÚ<« n‰˘∂……Â E‰Ú ∫…EÚ±… P…Æ‰˙±…⁄ =i{……n˘ (V…“ b˜“ {…“) ®…Â (10 ∫…‰ 13 %) +…ËÆ˙  ¥…n‰˘∂…“ ®…÷p˘… ®…Â ®…i∫™…x…
EÚ… EÚ…¢Ú“ ™……‰M…n˘…x… ΩË˛*  ¥…EÚ…∫…∂…“±… n‰˘∂……Â ®…Â +…V…“ ¥…EÚ… E‰Ú |…®…÷J… ª……‰i… |…O…Ω˛h… ®……Œi∫™…EÚ“ +…ËÆ˙ V…±…EﬁÚ π… ΩÈ˛* ∫…®…÷p˘“ J……t  x…™……«i… EÚ… +…v…… ¶……M…  ¥…EÚ…∫…∂…“±…
n‰˘∂……Â ®…Â =i{…z… Ω˛…‰i…… ΩË˛ +…ËÆ˙ ™…Ω˛…ƒ ∫…§…∫…‰ + v…EÚ  ¥…{…h…x… EÚÆ˙x…‰ ¥……±…“ J……t ¥…∫i…÷ ®…UÙ±…“ ΩË˛* ¥…π…« 1990 ∫…‰ ±…‰EÚÆ˙ EﬁÚ π…  ¥…{…h…x… E‰Ú I…‰j… ®…Â ∫…§… ∫…‰ + v…EÚ {…x…{…x…‰
¥……±…‰ ®……±… ∫…®…÷p˘“ =i{……n˘ ΩÈ˛ +…ËÆ˙ 4% EÚ“ ¥……Ãπ…EÚ n˘Æ˙ ®…Â ™…Ω˛  ¥…{…h…x… §…g¯i…… Æ˙Ω˛… ΩË˛* EÚ<«  ¥…EÚ…∫…∂…“±… n‰˘∂……Â ®…Â ®……Œi∫™…EÚ“ Æ˙…‰W…M……Æ˙, +…™… +…ËÆ˙ {……ËŒπ]ıEÚi…… EÚ… ª……‰i…
ΩË˛*  ¥…∂¥… E‰Ú ±…M…¶…M… 50  ®… ±…™…x… ±……‰M… ∫…®…÷p“ ®…U±…“ E‰Ú ∫…∆O…Ωh… +…ËÆ ∫…∆∫……v…x… ®…Â ±…M…‰ Ω÷B ΩÈ  V…x…®…Â 95% ±……‰M…  ¥…EÚ…∫…∂…“±… n‰∂……Â ®…Â ÆΩx…‰ ¥……±…‰ ΩÈ (bŒ§±…™…⁄ §…“)*
 ¥…EÚ…∫…∂…“±… n‰˘∂……Â ®…Â, ±…P…÷ {…Ë®……x…‰ E‰Ú + v…EÚ…∆∂… ®…U÷Ù+…Æ‰˙ M…Æ˙“§… ±……‰M… ΩÈ˛  V…x…E‰Ú {……∫… +…V…“ ¥…EÚ… E‰Ú +x™…  ¥…EÚ±{… x…Ω˛” ΩË˛* ®…U÷Ù+…Æ˙…Â +…ËÆ˙ ∫…“®……∆i… ®…UÙ±…“ {……±…x…EÚ…Æ˙…Â
EÚ“ ∫…∆J™…… n÷˘ x…™…… EÚ“ +…§……n˘“ +…ËÆ˙ {…Æ∆˙ {…Æ˙…M…i… J…‰i…“ EÚ“ i…÷±…x…… ®…Â §…g¯i…“ Æ˙Ω˛i…“ ΩË˛ (B°Ú B +…‰)* +§…  ¥…∂¥…¥™……{…EÚ i……ËÆ˙ {…Æ˙ UÙ…‰]‰ı {…Ë®……x…‰ E‰Ú ±…M…¶…M… 30  ®… ±…™…x…
{…⁄h…«EÚ…±…“x… ®…U÷Ù+…Æ˙…Â EÚ… +…EÚ±…x…  EÚ™…… M…™…… ΩË˛ (b˜Œ§±…™…⁄ §…“), EÚÆ˙“§… 50  ®… ±…™…x… ±……‰M… |…i™…I… ∞¸{… ®…Â ®…UÙ±…“ +…ËÆ˙ V…±…“™… =i{……n˘…Â E‰Ú ∫…∆O…Ω˛h… +…ËÆ˙ ∫…∆∫……v…x…
®…Â ±…M…‰ Ω÷˛B ΩÈ˛*  ¥…∂¥… §…ÈEÚ ™…Ω˛ +…EÚ±…x… EÚÆ˙i…… ΩË˛  EÚ  ¥…EÚ…∫…∂…“±… n‰˘∂……Â ®…Â ±…M…¶…M… 250  ®… ±…™…x… ±……‰M… J……t +…ËÆ˙ +…™… E‰Ú  ±…B ®……Œi∫™…EÚ“ I…‰j… {…Æ˙  x…¶…«Æ˙ Ω˛…‰i…‰
ΩÈ˛* ±…‰ EÚx… ¥…… h…ŒV™…EÚ ®…i∫™…x… §…‰b˜…+…Â E‰Ú ∫…“®……i…“i…  ¥…∫i……Æ˙ (|……l… ®…EÚi…:  ¥…EÚ ∫…i… n‰˘∂……Â ®…Â) +…ËÆ˙ Ω˛…±… E‰Ú ¥…π……Á ®…Â  ¥…EÚ…∫…∂…“±… n‰˘∂……Â ®…Â V…“¥…x…  x…¥……«Ω˛ E‰Ú +…ËÆ˙
EÚ…Æ˙“M…Æ˙“ ®…U÷Ù+…Æ˙…Â EÚ“ §…g¯i…“ Ω÷˛<« ∫…∆J™…… +…ËÆ˙ <∫…E‰Ú ∫……l…-∫……l… E÷ÚUÙ |…®…÷J… ®…UÙ±…“ V…“¥…∫…∆J™…… EÚ“ P…]ıi…“ ®……Œi∫™…EÚ“ {…Æ˙ +…v…… Æ˙i… +…™… ®…Â EÚ®…“ Ω˛…‰x…‰ E‰Ú |…®…÷J…
EÚ…Æ˙h… §…x… M…B*
®…i∫™…x… ∫…®…÷n˘…™… EÚ“ ®… Ω˛±……B∆ ±…P…÷ {…Ë®……x…‰ E‰Ú ®…UÙ±…“ ∫…∆∫……v…x… +…ËÆ˙ ®…UÙ±…“  ¥…{…h…x… ®…Â  ¥…∂…‰π… ¶…⁄ ®…EÚ…  x…¶……i…“ ΩÈ˛* ¥…‰ +…V…“ ¥…EÚ… EÚ“ +x™… M… i… ¥… v…™……Â V…Ë∫…‰ ∫…®…÷p˘“
∂…Ë¥……±… ∫…∆O…Ω˛h…, EÚ¥…S… EÚ“ Ω˛∫i…EÚ±……, ®…ÈO……‰¥… I…‰j……Â ∫…‰ |……EﬁÚ i…EÚ ÀS…M…]ı EÚ“ {…EÚb˜, ®…UÙ±…“ ∂…÷πEÚx…, ±…¥…h…“EÚÆ˙h… +…ËÆ˙ ∫…∆∫……v…x…, ∫l……x…“™… §……W……Æ˙…Â ®…Â ®…UÙ±…“  §…GÚ“
®…Â ¶…“ ±…M…“ Ω÷˛<« ΩÈ˛* ¥……∫i…¥… ®…Â ¥…‰ ®…UÙ±…“ {…EÚc˜ +…ËÆ˙  §…GÚ“ E‰Ú §…“S… EÚ“ + x…¥……™…« EÚc˜“ ΩÈ˛* =x…EÚ“ ®…i∫™…x… M… i… ¥… v…™……ƒ EÚ®… ®…⁄±™… ¥……±…‰ =i{……n˘…Â (V…Ë∫…‰ UÙ…‰]‰ı ÀS…M…]ı
+…ËÆ˙ +π]ı¶…÷V… (+…‰C]ı…‰{…∫…)) i…EÚ ∫…“ ®…i… ΩÈ˛* ¥™……{…EÚ i……ËÆ˙ {…Æ˙, ®……Œi∫™…EÚ“ ∫…‰C]ıÆ˙ E‰Ú + v…EÚ…∂…∆ ®……<GÚ…‰-G‰Ú b˜]ı +…ËÆ˙ i…EÚx…“EÚ“  ¥…∫i……Æ˙ EÚ…™…«GÚ®… |…O…Ω˛h… ®…‰J…±……
E‰Ú ®…U÷Ù+…Æ˙…Â E‰Ú  ±…B ±… I…i… ΩÈ˛ +…ËÆ˙ ®… Ω˛±……+…Â E‰Ú  ±…B x…Ω˛”* <∫… ±…B ¥…‰ +i™…∆i… ∫…“®……∆i… +…ËÆ˙ ∫…÷¶…‰t O…÷{… Ω˛…‰i…“ ΩÈ˛* i…]ı“™… ∫l……x……Â EÚ“ M…Æ˙“§…“ §…Ω÷˛®……x…EÚ Œ∫l… i… E‰Ú
∞¸{… ®…Â  x…v……« Æ˙i… EÚ“ V……x…“ ΩË˛*  x…®x… +…™… <x… ®…Â BEÚ EÚ…Æ˙h… Ω˛…‰i…… ΩË˛* +i…: M…Æ˙“§…“ Ω˛]ı…x…‰ E‰Ú |…™……∫……Â ®…Â, M…Æ˙“§……Â EÚ“ ∫…÷¶…‰ti…… {…Æ˙ v™……x… n‰˘x…‰ ™……‰M™… {…Ω˛±…÷+…Â EÚ…‰ ¶…“
f⁄ƒ¯f¯x…… = S…i… Ω˛…‰M……* B‰∫…‰ P…]ıEÚ…Â ®…Â  ¥…ii…“™…, i…EÚx…“EÚ“ ™…… Y……x… ∫……v…x……Â EÚ…‰ ∫¥…“EÚ…Æ˙x…‰ EÚ“ EÚ®…“, ∫…¶…“ |…EÚ…Æ˙ EÚ“ ∫…∆{…n˘…+…Â {…Æ˙ ∫…“ ®…i…  x…™…∆j…h…, ∫…Æ˙EÚ…Æ˙“ ™……
∫……®…… V…EÚ ∫…∆∫l……+…Â  V…x… {…Æ˙ ∫…∆{…n˘…+…Â EÚ…‰ + v…EÚ…Æ˙ Ω˛…‰i…‰ ΩÈ˛, ®…Â ∫…“ ®…i… {…Æ˙GÚ…®…h… + v…EÚ…Æ˙,  ¥…±…M…x… +…ËÆ˙ ∫…∆{…n˘…+…Â +…ËÆ˙ J……t E‰Ú +¶……¥… ∫…‰ =i{…z… Ω˛…‰x…‰ ¥……±…‰
∫…“ ®…i… +¥…∫…Æ˙ ™…… ∫…®……V…-+…Ãl…EÚ ™…… {…™……«¥…Æ˙h…“™… P…]ıEÚ…Â ∫…‰ =i{…z… Ω˛…‰x…‰ ¥……±…“ +…V…“ ¥…EÚ… +∫…÷Æ˙I…… V…Ë∫…‰ P…]ıEÚ ¶…“ ∫…Œ®®… ±…i… ΩÈ˛* ™…‰ P…]ıEÚ ∫…∆™…÷Ci… ∞¸{… ∫…‰ BEÚ
n÷˘πEÚÆ˙ Œ∫l… i… {…Ën˘… EÚÆ˙i…‰ ΩÈ˛* <∫… ±…B <x… ±……‰M……Â E‰Ú  ±…B +…V…“ ¥…EÚ… E‰Ú +¥…∫…Æ˙ ¶…“ ∫…“ ®…i… Ω˛…‰i…‰ ΩÈ˛* <∫… Œ∫l… i… EÚ…‰ ∫…÷¶…‰ti…… EÚΩ˛… V……i…… ΩË˛,  V…∫…∫…‰ <x… ∫…®…÷n˘…™……Â
EÚ“ {…Æ˙… ∏…i… +¥…∫l…… EÚ“ Z…±…EÚ Ω˛…‰i…“ ΩË˛*
™…Ω˛ BEÚ +…®…  ¥…∂¥……∫… ΩË˛  EÚ ®……Œi∫™…EÚ“ ∫…‰C]ıÆ˙ EÚ“ M…Æ˙“§…“ ®…UÙ±…“ E‰Ú +¶……¥… ∫…‰ Ω˛…‰i…“ ΩË˛* ±…‰ EÚx… ∫……®……x™…i…: UÙ…‰]‰ı {…Ë®……x…‰ E‰Ú ®…U÷Ù+…Æ‰˙ ±……‰M… ®……Œi∫™…EÚ“ ∫…∆{…n˘…+…Â
EÚ“ |……Œ{i… E‰Ú +¶……¥… ®…Â ∫…§… ∫…‰ M…Æ˙“§… Ω˛…‰i…‰ ΩÈ˛* ±…P…÷ {…Ë®……x…‰ EÚ“ ®……Œi∫™…EÚ“ EÚ…  ¥…∂±…‰π…h… EÚÆ˙x…‰ {…Æ˙ ™…Ω˛ ¥™…Ci… Ω˛…‰i…… ΩË˛  EÚ ™…Ω˛ EÚ®… +…™…, EÚ®… =i{……n˘EÚi……, ∫…÷n⁄˘Æ˙i……
+…ËÆ˙ ∫…“ ®…i…  ¥…{…h…x… ∫…÷ ¥…v……+…Â V…Ë∫…‰ ∫……®……x™… + ¶…±…I…h……Â ∫…‰ =i{…z… Ω˛…‰i…… ΩË˛* <x… + ¶…±…I…h……Â EÚ“ ¥…V…Ω˛ ∫…‰ ¥…‰ ®……Œi∫™…EÚ“ ∫…∆{…n˘…+…Â, S……Ω‰˛ |…S…÷Æ˙ ™…… EÚ®… Ω˛…‰, EÚ“
+…‰Æ˙ +|……{™… Ω˛…‰ V……i…‰ ΩÈ˛* ®…U÷Ù+…Æ˙… {… Æ˙¥……Æ˙ ®…i∫™…x… EÚ“ +{…‰I…… ®…UÙ±…“ {……±…x…, {……±…x… ∏…®…, ∫…∆{…n˘…  ¥…n˘…‰Ω˛x… ™…… +x™… O……®…“h… EÚ…™…« ¥… v…™……Â ®…Â ±…M…‰ Ω˛…‰i…‰ ΩÈ˛* <x… ±……‰M……Â
E‰Ú  ±…B ®…i∫™…x… ∫…∆{…n˘…+…Â EÚ“ |……{™…i…… ™…… |……{™…i…… EÚ… +¶……¥… =x…EÚ“ ∫…÷¶…‰ti…… E‰Ú ∫…∆EÚ]ı EÚ…  x…v……«Æ˙h… EÚÆ˙i…“ ΩÈ˛*
{…™……«¥…Æ˙h…“™… +¥…x… i… +…ËÆ˙ M…Æ˙“§…“ E‰Ú §…“S… E‰Ú ∫…∆§…∆v… {…Æ˙ +v™…™…x… EÚÆ˙x…‰ {…Æ˙ ™…Ω˛ n‰˘J…… V…… ∫…EÚi…… ΩË˛  EÚ ∫…÷¶…‰t +…¥……∫… i…∆j……Â ®…Â ™…‰ n˘…‰ ®……®…±…‰ +i™…∆i… |…®…÷J… Ω˛…‰i…‰ ΩÈ˛*
∫…÷¶…‰t ±……‰M……Â E‰Ú  ±…B +…¥…∂™…EÚ ∫…∆{…n˘…B∆ §……Ω˛Æ˙ E‰Ú ±……‰M……Â ™…… +x™… E÷ÚUÙ ±……‰M……Â  V…x…{…Æ˙ ∫l……x…“™… ±……‰M……Â EÚ… ∫…∆§…∆v… ∫…“ ®…i… ΩË˛, u˘…Æ˙… + i…  ¥…n˘…‰ Ω˛i… ΩÈ˛* <∫… E‰Ú
{… Æ˙h……®…∫¥…∞¸{… ∫…∆{…n˘…+…Â EÚ“ +¥…x… i… +…ËÆ˙ +…¥……∫… i…∆j… +…ËÆ˙ ®……x…¥… V…x…∫…∆J™…… EÚ“ ¥…Ãv…i… ∫…÷¶…‰ti…… Ω˛…‰i…“ ΩË˛* +i…: M…Æ˙“§…“  x…®……«V…«x… E‰Ú EÚ…™…« {… Æ˙Æ˙I…h… |…™……∫……Â ∫…‰
V…÷b‰˜ Ω˛…‰x…‰ S…… Ω˛B C™……Â EÚ ®……Œi∫™…EÚ“ ∫…‰C]ıÆ˙ EÚ“ ∫…÷¶…‰ti…… {… Æ˙Œ∫l… i…™……Â E‰Ú ∫…∆™……‰V…x… ∫…‰ Ω˛…‰i…“ ΩË˛ +…ËÆ˙ ∫…®…÷p˘“ ∫…∆{…n˘…+…Â E‰Ú  ]ıEÚ…> ={…™……‰M… EÚ… ∫…÷ x…∂S…™…x… M…Æ˙“§…“
 x…®……«V…«x… E‰Ú  ±…B {…™……«{i… x…Ω˛” Ω˛…‰M……* i…E«Ú∫…∆M…i… ∞¸{… ∫…‰ ™…Ω˛ ¥™…Ci… Ω˛…‰i…… ΩË˛  EÚ ®……Œi∫™…EÚ“ ∫…∆{…n˘…+…Â EÚ…‰, ™…… ®……Œi∫™…EÚ“ ∫…‰ =i{…z… ±……¶… EÚ…‰ ®……Œi∫™…EÚ“ EÚ“ |……{™…i……
EÚ… {…÷x…Ã¥…i…Æ˙h… EÚÆ˙x…… M…Æ˙“§…“  x…®……«V…«x… E‰Ú  ±…B + x…¥……™…« ΩË˛* {…÷x…Ã¥…i…Æ˙h… EÚ… +x…÷®……x…  ∫…°«Ú ∫…∆{…n˘…+…Â {…Æ˙ + v…EÚ…Æ˙ x…Ω˛” Ω˛…‰i…… ΩË˛, §…Œ±EÚ =xΩ˛” ∫…∆{…n˘…+…Â EÚ…‰ ={…™…÷Ci…
EÚÆ˙x…‰ EÚ“ I…®…i…… ΩË˛* ®……Œi∫™…EÚ“ ∫…‰C]ıÆ˙ EÚ“ M…Æ˙“§…“ Ω˛]ı…x…‰ E‰Ú EÚ…™……Á ®…Â +∆i…Æ˙…«π]≈ı“™…, Æ˙…π]≈ı“™… +…ËÆ˙  ¥…∂…‰π… i……ËÆ˙ {…Æ˙ ∫l……x…“™… ∫…∆∫l……+…Â EÚ…‰ +{…x…“ ¶…⁄ ®…EÚ…  x…¶……x…“
S…… Ω˛B* ¶……Æ˙i… EÚ“ i…]ı“™… ®……Œi∫™…EÚ“ ®…Â ™…Ω˛ +x…÷∫…∆v……x… EÚÆ˙x…‰ ±……™…EÚ BEÚ |…®…÷J… ∫…®…∫™…… ΩË˛*
®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…
2
3+x…÷∫…∆v……x… +M…¥……c˜…
∫…®…÷p˘ V…±… i……{…x… ∫…‰ |…¥……±……Â EÚ“ ¶…∆M…÷Æ˙i……
S……±…⁄ +v™…™…x… ®…Â ®……z……Æ˙ EÚ“ J……c˜“ (¶……Æ˙i… EÚ… n˘ I…h… {…⁄¥…« i…]ı) ®…Â ¥…π…« 1998 +…ËÆ˙
2002 ®…Â Ω÷˛B |…¥……±…  ¥…Æ∆˙V…x… EÚ“ n˘…‰ P…]ıx……+…Â {…Æ˙  ¥…S……Æ˙  EÚ™…… M…™…… ΩË˛* Ω˛…±… E‰Ú ¥…π……Á
®…Â ¶……Æ˙i… E‰Ú ∫…®…÷p˘ >{… Æ˙i…±… EÚ… i……{…®……x… §…g¯ Æ˙Ω˛… ΩË˛* <xΩ˛” ¥…π……Á EÚ… i……{…®……x… +…ËÆ˙
+…M……®…“ ¥…π……Á ®…Â ∫…®…÷p˘ >{… Æ˙i…±… E‰Ú i……{…®……x… ®…Â Ω˛…‰x…‰ ¥……±…“ |…I…‰ {…i… §…f¯…Ëi…“ (¥…π…«
2000-2099 E‰Ú  ±…B ®…… Ω˛EÚ ∫…®…÷p˘ >{… Æ˙i…±… i……{…®……x… E‰Ú +…∆EÚb‰˜ {…Æ˙ B∫… +…Æ˙ <«
B∫… B2 {… Æ˙¥…‰∂… ®…Â ∫…‰) {…Æ˙  ¥…S……Æ˙ EÚÆ˙i…‰ Ω÷˛B, ¶……Æ˙i…“™… EﬁÚ π… +x…÷∫…∆v……x… {… Æ˙π…n˘ EÚ“
x…‰]ı¥…E«Ú {… Æ˙™……‰V…x…… ""V…±…¥……™…÷ {… Æ˙¥…i…«x… {…Æ˙ ¶……Æ˙i…“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ {…Æ˙ Ω˛…‰x…‰ ¥……±…‰
∫…∆P……i…, +x…÷E⁄Ú±…x… +…ËÆ˙ ¶…∆M…÷Æ˙i……'' E‰Ú +∆n˘Æ˙ ¶……Æ˙i…“™… ∫…®…÷p˘…Â E‰Ú |…¥……±…  ¶…Œii… ¶……M……Â ®…Â
¶… ¥…π™… ®…Â  ¥…Æ∆˙V…x… EÚ“ EÚ<« P…]ıx……B∆ Ω˛…‰x…‰ EÚ“ ∫……v™…i…… ΩË˛* =Œil…i… i……{…®……x… {…Æ˙ ∫…®…Z…x…‰
E‰Ú  ±…B, ™…÷x……<]ıb˜ ∫]‰ı]¬ı∫… x……∂…x…±… +…‰ ∂…™…… x…EÚ B∆b˜ +]ı®……‰∫°‰Ú Æ˙EÚ +b¬˜ ®… x…∫]≈‰ı∂…x…,
x……∂…x…±… Bx…¥…™……‰x…«®…‰x]ı±… ∫……]ı±……<]ı b˜…]ı… B∆b˜ <x°Ú…‰®…Ê∂…x… ∫…¥…‘∫… (NOAA/NESDIS)
u˘…Æ˙… |…n˘…x…  EÚB M…B §…b‰˜ {…Ë®……x…‰ (50  EÚ ®…“) EÚ… B∫… B∫… ]ı“ |…¥……±…  ¥…Æ∆˙V…x… Ω˛…‰]ı ∫{……‰]ı
+x……‰®…±…“ <®…‰V… EÚ…‰ ∂…C™…  ¥…Æ∆˙V…x… Œ∫l… i…™……Â E‰Ú {…⁄¥……«x…÷®……x… E‰Ú ={…∫EÚÆ˙ E‰Ú ∞¸{… ®…Â
={…™…÷Ci…  EÚ™…… V…… ∫…EÚi…… ΩË˛*
<∫… B∫… +…Æ˙ <« B∫… A 2 {… Æ˙¥…‰∂… EÚ… ∫……®……x™…  x…Æ˙“I…h… EÚÆ˙x…‰ {…Æ˙ ™…Ω˛ ¥™…Ci… Ω˛…‰i…… ΩË˛
 EÚ |…¥……±…  x…™… ®…i… O…“π®… EÚ…±…“x… i……{…®……x… V……‰  {…UÙ±…‰ 20 ¥…π……Á E‰Ú i……{…®……x… EÚ“
+¥…∫…“®…… ∫…‰ ¶…“ + v…EÚ ΩË˛, EÚ“ +…‰Æ˙ J…÷±…‰ V……B∆M…‰* =n˘…Ω˛Æ˙h……l…«, +M…Æ˙ O…“π®… EÚ…
i……{…®……x… E÷ÚUÙ Ω˛}i……Â E‰Ú  ±…B 31.5ºC ∫…‰ §…g¯ V……BM…… i……‰ ®……z……Æ˙ EÚ“ J……c˜“ ®…Â |…¥……±…
 ¥…Æ∆˙V…x… ∂…÷∞¸ Ω˛…‰M……* <∫… {… Æ˙¥…‰∂… u˘…Æ˙… ∫…÷Z……B V……x…‰ E‰Ú +x…÷∫……Æ˙ ¥…π…« 2025 ∫…‰ ±…‰EÚÆ˙ Ω˛Æ˙
O…“π®… EÚ… i……{…®……x… <∫… ÆÂ˙S… ®…Â Ω˛…‰M…… +…ËÆ˙ ¥…π…« 2050 ∫…‰ ±…‰EÚÆ˙ |…¥……±…  ¥…Æ∆˙V…x… BEÚ
 x…Œ∂S…i… ¥……Ãπ…EÚ P…]ıx…… ¶…“ Ω˛…‰ V……BM…“* |…¥……±…  ¶…Œii… BEÚ n˘∂…EÚ ®…Â i…“x… ∫…‰ + v…EÚ §……Æ˙
 ¥…{…Œii…{…⁄h…« P…]ıx……+…Â EÚ… ∫……®…x…… x…Ω˛” EÚÆ˙ ∫…EÚi…“ ΩË˛* ¥…π…« 2030 +…ËÆ˙ 2040 E‰Ú §…“S…
|…¥……±…  ¶…Œii…™……Â ®…Â ∫…‰ |…¥……±… x…π]ı Ω˛…‰ V……B∆M…‰ +…ËÆ˙ ¥…π…« 2050 +…ËÆ˙ 2060 E‰Ú n˘…ËÆ˙…x…
¶……Æ˙i…“™… ∫…®…÷p˘…Â ∫…‰ ™…‰ x…π]ı Ω˛…‰ V……B∆M…‰*
<∫… |……Æ∆˙  ¶…EÚ  ¥…∂±…‰π…h… ∫…‰ ™…Ω˛ ∫…∆E‰Úi…  ®…±…i…… ΩË˛  EÚ ®…UÙ±…“ V…Ë∫…‰ S…±……™…®……x… V…“¥… EÚ®…
∫…‰ EÚ®… +∫l……™…“ ∞¸{… ∫…‰ Ω˛“  ¥…{…Œii…™……Â EÚ… +x…÷E⁄Ú±…x… EÚÆ˙ {……B∆M…‰ ±…‰ EÚx… |…¥……±… V…Ë∫…‰
∫l…… x…EÚ V…“¥… i……{…x… E‰Ú |… i… ¶…∆M…÷Æ˙ ΩÈ˛*
∫…“ B®… B°Ú +…Æ˙ +…< u˘…Æ˙… ""¶……Æ˙i…“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“ {…Æ˙ V…±…¥……™…÷ {… Æ˙¥…i…«x… EÚ…
∫…∆P……i…''  ¥…π…™… {…Æ˙ ∂…“i…EÚ…±…“x… {……`ˆ¨GÚ®… +…™……‰ V…i…  EÚ™…… V……BM……* ™…Ω˛ {……`ˆ¨GÚ®…
x…¥…∆§…Æ˙ 29, 2007 ∫…‰ ±…‰EÚÆ˙  n˘∫…∆§…Æ˙ 19, 2007 i…EÚ 21  n˘¥…∫……Â ®…Â ∫…“ B®… B°Ú +…Æ˙
+…<, EÚ…‰SS…“ ®…Â ∫…∆{…z… Ω˛…‰ V……BM……* <∫… ®…Â {…SS…“∫… +x…÷∫…∆v……x…EÚ…Æ˙ ¶……M… ±…‰ V……B∆M…‰* b˜…Ï.
<«.  ¥…¥…‰EÚ…x…xn˘x…, +v™…I…, i…±…®…VV…“ ®……Œi∫™…EÚ“ |…¶……M… {……`ˆ¨GÚ®… ∫…®……™……‰V…EÚ Æ˙ΩÂ˛M…‰*
(i…±…®…VV…“ ®……Œi∫™…EÚ“ |…¶……M…)
 ¥…Àπ…√V…®… ={…∫……M…Æ˙ E‰Ú EÚ`ˆ…‰Æ˙ |…¥……±… +…ËÆ˙ +±…∆EÚ…Æ˙“ ®…UÙ ±…™……Â E‰Ú V…±……∆n˘Æ˙
°Ú…‰]ı…‰ S…j…
 ¥…Àπ…V…®… ={…∫……M…Æ˙ ®…Â Ω˛…±… Ω˛“ ®…Â S…±……B M…B V…±……∆n˘Æ˙ ∫…¥…ÊI…h… ™…Ω˛ ∫…∆E‰Úi… n‰˘i…‰ ΩÈ˛  EÚ
 ¥…Àπ…√V…®… |…¥……±……Â EÚ“ ∫…®…ﬁ r˘ +…ËÆ˙ ®…UÙ±…“ V…Ë¥…  ¥… ¥…v…i…… ∫…‰ ¶…Æ˙{…⁄Æ˙ I…‰j… ΩË˛* <∫… ∫…¥…ÊI…h…
®…Â n˘…‰ ¥…∆∂… ®……‰Œx]ı{……‰Æ˙… +…ËÆ˙ {……‰ ∫…±±……‰{……‰Æ˙… E‰Ú EÚ`ˆ…‰Æ˙ |…¥……±…  n˘J……B {…b‰˜* ®……‰Œx]ı{……‰Æ˙… V…… i…
EÚ… |…¥……±… ∫…®…⁄Ω˛ {±…‰]ı V…Ë∫…… ΩË˛ +…ËÆ˙ ™…‰
]ı¨ ⁄§…Æ˙E÷Ú±…‰]ı +…ËÆ˙ EÚ…‰Æ˙±……<]ı ∫…‰ +…¥…ﬁi… +…ËÆ˙
§…Ω÷˛i… UÙ…‰]‰ı +…ËÆ˙  x…®…Mx… ¶…“ ΩÈ˛*
<∫… ∫…¥…ÊI…h… ∫…‰  ¥…Àπ…√V…®… ®…Â ∫……®……x™…
+±…∆EÚ…Æ“ ®…UÙ ±…™…… Â, V…… ‰ W……ŒC±…b‰ ˜,
EÚ“]ı…‰b˜…‰Œx]ıb‰˜, ∫EÚ…‰Ã{…™……‰ x…b‰˜, {……‰®……EÚ…Œxi…b‰˜,
{……‰®……∫…‰Œx]≈ıb‰˜, ∫EÚ… Æ˙b‰˜, ±…… •…b‰˜, +EÚ…xi…⁄ Æ˙b‰˜
+… n˘ E÷Ú]÷ı®§……Â ®…Â +…i…“ ΩÈ˛, EÚ“ ={…Œ∫l… i…
EÚ… ∫…∆E‰Úi…  ®…±…i…… ΩË˛*
(∫…®…÷p˘“ V…Ë¥…  ¥… ¥…v…i…… |…¶……M…)
®…UÙ ±…™……Â E‰Ú b˜“ Bx… B §……Æ˙EÚ…‰Àb˜M… EÚ“ ∂…÷∞¸+…i…
b˜“ Bx… B §……Æ˙EÚ…‰Àb˜M… EÚ…‰ +x…÷GÚ®…  ¥… ¥…v…i…… EÚ… ∫…∆ I…{i… ∞¸{…, V…… i… {…Ω˛S……x… E‰Ú  ±…B
∫…Ω˛…™…EÚ V…“x… E‰Ú I…‰j… +…ËÆ˙ V…“¥… ∫…®…÷SS…™… EÚ“ J……‰V… E‰Ú  ±…B |…™……‰M… ®…Â ±……™…… V……i…… ΩË˛*
∫……v……Æ˙h…i…™…… ∫……<]ı…‰GÚ…‰®… ∫…“ +…‰ŒC∫…b‰˜∫… ∫…§… ™…⁄ x…]ı I (cox I) V…“x… EÚ… 600-660
bp Æ˙“ V…™…x… |……l… ®…EÚ §……Æ˙EÚ…‰b˜ +x…÷GÚ®… §…x… V……i…… ΩË˛* b˜“ Bx… B §……Æ˙EÚ…‰b˜ +x…÷GÚ®… EÚ“
±……<•… Æ˙™……ƒ EÚ…™…«Æ˙i… ΩÈ˛ +…ËÆ˙ ™…Ω˛  n˘J……™…… V……i…… ΩË˛  EÚ  ¥… ¶…z… V…“¥… O…÷{……Â EÚ“ 95 %
V…… i…™……Â ®…Â COI +x…÷GÚ®… ®……ËV…⁄n˘ ΩË˛* ®…UÙ±…“ ®…Â +∫…∆ n˘Mv… V…… i…™……Â EÚ“ {…Ω˛S……x… E‰Ú  ±…B
b˜“ Bx… B §……Æ˙EÚ…‰Àb˜M… ∫…°Ú±… ∞¸{… ∫…‰ ={…™…÷Ci…  EÚ™…… V…… ∫…EÚi…… ΩË˛*
B {… x…°‰Ú±…∫… ®…±…§…… Æ˙EÚ∫… +…ËÆ˙ <«. b˜™……EÚ…xi…∫… E‰Ú {…J……Â ∫…‰ V…“x……‰ ®…EÚ b˜“ Bx… B EÚ…
 x…S……‰b˜  ±…™…… V……i…… ΩË˛* ∫{…‰ ∫… °ÚEÚ |……<®…Æ˙…Â E‰Ú n˘…‰ ™……Ë M…EÚ ={…™…÷Ci… EÚÆ˙E‰Ú ®……<]ı…‰EÚ…‰Œxb≈˜™…±…
b˜“ Bx… B E‰Ú cox I E‰Ú 5' Æ˙“ V…™…x… ∫…‰ ±…M…¶…M… 670 bp EÚ… |…¥…v…«x…  EÚ™…… M…™…… +…ËÆ˙
ABI 3100 PE +…Ï]ı…‰®…‰]ıb˜ EÚ… {…±±…Æ˙“ ∫…“C¥…‰x∫…Æ˙ ={…™…÷Ci… EÚÆ˙E‰Ú <x…EÚ… +x…÷GÚ®…
 EÚ™…… M…™……* EÚi…«x…  EÚB M…B +x…÷GÚ®……Â (|……<®…Æ˙ +…ËÆ˙ +∫…∆ n˘Mv… +x…÷GÚ®…  x…EÚ…±…x…‰ E‰Ú
§……n˘) EÚ… +…EÚ…Æ˙ <«. ®…±…§…… Æ˙EÚ∫… +…ËÆ˙ <«. b˜™……EÚ…xi…∫… E‰Ú  ±…B GÚ®…∂…: 553 +…ËÆ˙
606 bp l……* <xΩÂ˛ V…‰x…§…ÈEÚ (www.ncbi.nlm.nih.gov/) ®…Â V…®……  EÚ™…… M…™…… +…ËÆ˙
+…¥… i… ∫…∆. EU 204616 +…ËÆ˙ EU 204620 n˘“ M…™…“* n˘…‰x……Â V…… i…™……Â EÚ…‰
www.FISHBOL.org/ ®…Â {…Æ˙“I…h… EÚÆ˙x…‰ E‰Ú §……n˘ +∫…∆ n˘Mv… ∞¸{… ∫…‰ {…Ω˛S……x…  EÚ™……
M…™……* ™…Ω˛ n‰˘J…x…‰±……™…EÚ ΩË˛  EÚ S……±…⁄ {…Æ˙“I…h… E‰Ú <«. b˜™……EÚ…xi…∫… EÚ… cox1 (COI E‰Ú
∫…®……x…) +x…÷GÚ®… V…‰x…§…ÈEÚ ®…Â V…®……  EÚ™…… M…™…… {…Ω˛±…… +x…÷GÚ®… ΩË˛*
({…“ Bx… {…“ |…¶……M…)
EÚx……«]ıEÚ i…]ı ®…Â ∫…®…÷p˘“ +±…∆EÚ…Æ˙“ ®…Ω˛…ÀS…M…]ı EÚ… +∫……v……Æ˙h… ∫…®…÷SS…™…x…
¥…… h…ŒV™…EÚ i……ËÆ˙ {…Æ˙ "ÀΩ˛V…-§…“EÚ À∏…{…', EËÚxb˜“ À∏…{…', EËÚ®…±… À∏…{…' ™…… "b˜…œx∫…M… À∏…{…'
x……®……Â ∫…‰ V……x…… V……x…‰ ¥……±…‰  Æ˙xEÚ…‰ ∫…x…‰]ı∫… b˜Æ˙§……x…‰Œx∫…∫… {…⁄Æ‰˙  ¥…∂¥… E‰Ú V…±…V…“¥…Y……Â E‰Ú §…“S…
§…b˜“ ®……∆M… Ω˛…‰x…‰ ¥……±…“ V…… i… ΩË˛* EÚx……«]ıEÚ
E‰Ú ®…÷Æ˙b‰˜∂¥…Æ˙ E‰Ú x…‰j……x…“ u˘“{… E‰Ú S……Æ˙…Â
+…‰Æ˙ <x… ®…Ω˛…ÀS…M…]ı…Â EÚ… ∫…®…÷SS…™…x…
 n˘J……™…… {…b˜…* +∆i…Æ˙…«π]≈ı“™… §……W……Æ˙ ®…Â
¾'' ∫…‰ 1- ½'' E‰Ú +…EÚ…Æ˙ ¥……±…‰
®…Ω˛…ÀS…M…]ı EÚ… ®…⁄±™… 6 ™…⁄ B∫… b˜…‰±…Æ˙
ΩË˛*
(®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘)
∫…®…÷p˘“ ®……Œi∫™…EÚ“ E‰Ú  ]ıEÚ…>{…x… E‰Ú  ±…B Y……x… +…v…… Æ˙i… ∫…⁄S…x…… ¥™…¥…∫l……
EÚ…  ¥…EÚ…∫… (FRA/ASSESS/01)
∫…®…÷p˘“ ®…UÙ±…“ +¥…i…Æ˙h… EÚ… b˜…]ı…§…‰∫… S…÷∫i… §…x……x…‰ E‰Ú ¶……M… E‰Ú ∞¸{… ®…Â <∫… E‰Ú  ±…B
+…¥…∆ ]ıi… V…… i… B¥…∆ O…÷{… EÚ…‰b˜…Â EÚ… {…÷x…Æ˙“I…h… +…ËÆ˙ +ti…x…  EÚ™…… M…™……* <∫… i…Æ˙Ω˛
+ti…x… EÚ“ M…™…“ ∫…⁄S…x……+…Â EÚ… + v…EÚ… v…EÚ ±……¶… =`ˆ…x…‰ E‰Ú =q‰˘∂™… ∫…‰ ∫…“ B®… B°Ú +…Æ˙
®……‰Œx]ı{……‰Æ˙… V…… i…
(BGÚ…‰{……‰ Æ˙b‰˜ E÷Ú]÷ı®§…)
{……‰ ∫…±±……‰{……‰Æ˙… ¥…÷b˜V……‰x…‰∫…“
({……‰ ∫…±±……‰{……‰ Æ˙b‰˜ E÷Ú]÷ı®§…)
+±…∆EÚ…Æ˙“ ®…UÙ±…“ W……xC±…∫… EÚ…‰x…⁄«]ı∫…
EÚ… V…±……∆n˘Æ˙ °Ú…‰]ı…‰ S…j…
 Æ˙xEÚ…‰ ∫…x…‰]ı∫… b˜Æ˙§……x…‰Œx∫…∫…
4+…< E‰Ú S…‰z…<« +x…÷∫…∆v……x… EÂÚp˘ E‰Ú b˜“ {…“ ™…⁄ ®…Â BEÚ ∫……‰}]ı¥…‰™…Æ˙ Ø˚]ı“x…  ¥…EÚ ∫…i…  EÚ™……
M…™……* ™…Ω˛ |……‰O……®… CHKSPC, V……‰ ¥…i…«®……x… b˜…]ı… °Ú…‰®……«]ı ∫…‰ ∫…÷∫…∆M…i… ΩË˛, {…⁄Æ‰˙ °Ú…<±……Â EÚ…
∫EÚ…x… EÚÆ˙E‰Ú S……Æ˙ +∆EÚ“™… V…… i… EÚ…‰b˜ ®…Â Ω˛…‰x…‰ ¥……±…“ + i… Æ˙Ci…i…… ™…… +∫¥…“EÚ…™…«i…… EÚ“
V……ƒS… EÚÆ˙x…‰ ±……™…EÚ ΩË˛* <∫… E‰Ú °Ú±…∫¥…∞¸{… M…±…i… |… ¥…Œπ]ı™……Â EÚ… ∫…÷v……Æ˙  EÚ™…… V……
∫…EÚi…… ΩË˛*
(®……Œi∫™…EÚ“ ∫…∆{…n˘…  x…v……«Æ˙h… |…¶……M…)
¥…‰±EÚ EÚ… ∫…°Ú±…i……{…⁄h…« +∆b˜V…x…x… +…ËÆ˙ Àb˜¶…EÚ {……±…x…
]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘ EÚ“ ∫°÷Ú]ıx…∂……±…… ®…Â ¥…‰±EÚ §…… §…±……‰ x…™…… Œ∫{…Æ‰˙]ı… EÚ… ¥™……{…EÚ
+∆b˜V…x…x… Ω÷˛+…* E÷Ú±… 245 +∆b˜ ∫…∆{…÷]ı…Â ∫…‰ 9  n˘x……Â E‰Ú §……n˘ 18 ±……J… Àb˜¶…EÚ ®…÷Ci… Ω˛…‰
M…B* (]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘)
+∆b˜ ∫…∆{…÷]ı ¥…‰±EÚ EÚ… Àb˜¶…EÚ
Æ˙…V…… ]‰ıC∫……x……
∫……Æ˙ b˜x…‰±±…… +…±…§…‰±±……
{…÷x…:S…GÚh… ¥™…¥…∫l……
{…∆V…Æ˙… {……±…x… EÚ… o˘∂™…
E‰ÚEÚb˜… S…Ë Æ˙Œ§b˜∫… Bb¬˜¥……b¬˜∫…“ u˘…Æ˙…
+…GÚ®…h… EÚ“ M…™…“ ®…UÙ ±…™……ƒ
E‰ÚEÚb˜… v…®…EÚ“
{…‰ x…+…<b˜ ÀS…M…]ı…Â EÚ… ¶……Æ˙“ +¥…i…Æ˙h…
®……z……Æ˙ J……b˜“ E‰Ú {……®§…x… ®…Â Æ˙…=xb˜±…
∫E‰Ú]ı E‰Ú +∫……v……Æ˙h… x…®…⁄x…‰ EÚ…
+¥…i…Æ˙h…
 n˘x……∆EÚ 20 V…÷±……<« EÚ…‰ ®……z……Æ˙ J……b˜“ i…]ı
E‰Ú {……®§…x… ®…Â ®…UÙ±…“ +…x……™…EÚ u˘…Æ˙… 760
O……®… ¥……±…‰ Æ˙…=xb˜±… ∫E‰Ú]ı EÚ… +¥…i…Æ˙h…
 EÚ™…… M…™……* <∫… x…®…⁄x…‰ EÚ…‰ Æ˙…V…… ]‰ıC∫……x……
{…Ω˛S……x…… M…™…… (S……xb˜±…Æ˙, 1921)
(®…∆b˜{…®… I…‰j…“™… EÂÚp˘)
®…∆b˜{…®… I…‰j…“™… EÂÚp˘ EÚ“ {…÷x…:S…GÚh… ¥™…¥…∫l…… ®…Â {…‰ x…+∫… ∫…‰®…“∫…±E‰Ú]ı∫…
EÚ… {……±…x…
{…÷x…:S…GÚh… ¥™…¥…∫l…… ®…Â {…‰ x…+∫… ∫…‰®…“∫…±E‰Ú]ı∫… EÚ“ §…g¯i…“ EÚ… +v™…™…x… EÚÆ˙x…‰ E‰Ú  ±…B
BEÚ {…Æ˙“I…h… S…±……™…… M…™……* <∫… ¥™…¥…∫l…… ®…Â 2 ]ıx… v…… Æ˙i…… EÚ… S…i…÷πEÚ…‰h…“™… {……±…x… ]ÈıEÚ,
1.5 ]ıx… v…… Æ˙i…… ¥……±…… ∫…®…÷p˘“ ∂…Ë¥……±… V…Ë¥…  x…∫™…∆n˘x… ]ÈıEÚ +…ËÆ˙ V…Ë¥…  x…∫™…∆n˘x… BEÚEÚ
∫…§…∫…‰ §…b‰˜ +…EÚ…Æ˙ ¥……±…‰ ∫……Æ˙ b˜x…‰±±……
+…±§…‰±±…… EÚ… +¥…i…Æ˙h…
{……®§…x… +¥…i…Æ˙h… EÂÚp˘ ®…Â 24 +M…∫i… EÚ…‰
20.1 ∫…‰ ®…“ EÚ“ E÷Ú±… ±…∆§……<« +…ËÆ˙ 60 O……®…
¶……Æ˙ E‰Ú ±…‰∫…Æ˙ ∫……Æ˙b˜“x… ∫……Æ˙ b˜x…‰±±……
+…±…§…‰±±…… (¥……±…‰Œx∫…™…x∫…, 1947) E‰Ú E÷ÚUÙ
x…®…⁄x……Â EÚ… +¥…i…Æ˙h…  EÚ™…… M…™……* {……EÚ
={…∫……M…Æ˙ ®…Â 14 ®…“ EÚ“ M…Ω˛Æ˙…<« ®…Â {… ÆS…… ±…i…
S…⁄b… ¥…±…Ë (∫……Æb“x…  M…±… x…‰]) ®…Â <x…EÚ…‰ {…EÚb… M…™……* +¶…“ i…EÚ {…EÚb“ M…™…“ <∫… V…… i… E‰Ú
x…®…⁄x…‰ EÚ… ∫…§… ∫…‰ §…b˜… +…EÚ…Æ˙ 16 ∫…‰ ®…“ l……* (®…∆b˜{…®… I…‰j…“™… EÂÚp˘)
 ¥…∂……J…{…]¬ı]ıh…®… ®…Â {…∆V…Æ˙… {……±…x… EÚ…  x…n˘∂…«x…
 ¥…∂……J…{…]¬ı]ıh…®… ®…Â {…Ω˛±…“ §……Æ˙  n˘x……∆EÚ 30 +|…Ë±… 2006 EÚ…‰ {…J… ®…UÙ ±…™……Â EÚ… {…∆V…Æ˙…
{……±…x… ∂…÷∞¸  EÚ™…… M…™……* {…∆V…Æ˙… ®…Â ∫…®…÷p˘“
§…Ë∫… (±…‰]ı∫… EÚ…±…EÚ… Æ˙°ÚÆ˙) E‰Ú 8500
 EÚ∂……‰Æ˙…Â EÚ… ∫…∆¶…Æ˙h…  EÚ™…… M…™……* ±…‰ EÚx…
|…I…÷§v… ®……Ë∫…®… EÚ“ ¥…V…Ω˛ ∫…‰ §……v…… Ω˛…‰x…‰ {…Æ˙
™…Ω˛ {…Æ˙“I…h… ∫…®……{i…  EÚ™…… M…™……*  °ÚÆ˙ ¶…“
®…UÙ ±…™……ƒ 50 ∫…‰ 450 O……®… E‰Ú ®……v™… ¶……Æ˙
i…EÚ §…g¯ M…™…“* ®…UÙ ±…™……Â EÚ“ §…Ω÷˛i… +SUÙ“
§…g¯i…“ n‰˘J…“ M…™…“* <∫… {…Æ˙“I…h… E‰Ú +x…÷∫…Æ˙h…
®…Â  n˘x……∆EÚ 29  ∫…i…∆§…Æ˙, 2007 EÚ…‰, |…I…÷§v…
∫…®…÷p˘“ Œ∫l… i…™……Â EÚ…‰ ∫…Ω˛x… EÚÆ˙x…‰ ±……™…EÚ
EÚ<« {… Æ˙¥…i…«x……Â E‰Ú ∫……l… +SUÙ“ i…Æ˙Ω˛ ±…∆M…Æ˙ EÚÆ˙x…‰ EÚ“ ∫…÷ ¥…v…… ™…÷Ci… n⁄˘∫…Æ˙… {…∆V…Æ˙… ∫l…… {…i…
 EÚ™…… M…™…… ( S…j…)* <∫… ®…Â {…Æ˙“I…h… S……±…⁄ ΩË˛* Ω˛®……Æ‰˙ n‰˘∂… ®…Â  EÚB M…B {…∆V…Æ˙… ∫…∆¥…v…«x… ®…Â
™…Ω˛ i……W…… +…ËÆ˙ ∫…°Ú±… |…™……∫…  x…EÚ±…… ΩË˛* ( ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘)
EÚ… ±…EÚ]ı ®…Â E‰ÚEÚb˜…Â ∫…‰ ∫…∆EÚ]ı
EÚ… ±…EÚ]ı E‰Ú {…÷ i…™……{{…… +¥…i…Æ˙h… EÂÚp˘ ®…Â 24 +M…∫i… EÚ…‰ BEÚ  b≈˜}]ı V……±… ¶…Æ˙
+…ÏŒC∫…∫… l……∫……b«˜ +…ËÆ˙ S…… Æ˙Œ§b˜∫… Bb¬˜¥……b¬˜∫…“ EÚ… +¥…i…Æ˙h…  EÚ™…… M…™……* V……±… ®…Â
E‰ÚEÚc˜…Â +…ËÆ˙ ®…UÙ ±…™……Â E‰Ú C±……‰®… W™……n˘…i…Æ˙ ∞¸{… ∫…‰ °∆Ú∫… Ω˛…‰x…‰ EÚ“ ¥…V…Ω˛ ∫…‰ ®…U÷Ù+…Æ‰˙
{…EÚb˜  x…EÚ…±…x…‰ ®…Â +∫…®…l…« Ω÷˛B +…ËÆ˙ {…EÚb˜ ∫… Ω˛i… V……±… B‰∫…… Ω˛“ i…]ı {…Æ˙ ±……™…… M…™……*
+ v…EÚ…∆∂… ®…UÙ ±…™……Â EÚ… ®……∆∫… E‰ÚEÚb˜…Â u˘…Æ˙… J……™…… Ω÷˛+… l……* V……±… ∫…‰ +±…M… EÚÆ˙x…‰ ®…Â n‰˘Æ˙
Ω˛…‰x…‰ EÚ“ ¥…V…Ω˛ ∫…‰ ®…UÙ±…“ ∫…b˜ Ω÷˛<« l…“* +i…: {…⁄Æ˙“ {…EÚb˜ EÚ…‰ UÙ…‰b˜  n˘™…… V……x…… {…b˜…*
®…U÷Ù+…Æ˙…Â EÚ“ Æ˙…™… ®…Â ®……x…∫…⁄x……‰ii…Æ˙ ®……Ë∫…®… ®…Â E‰ÚEÚc˜…Â EÚ… ∫…®…⁄Ω˛x… +…ËÆ˙ °∆Ú∫… V……x……
∫……®……x™… §……i… ΩË˛*
∫…Œ®®… ±…i… ΩÈ˛* {……±…x… ]ÈıEÚ ∫…‰ {……x…“ ¥……™…÷ n˘…§… u˘…Æ˙… V…Ë¥…  x…∫™…∆n˘x… ]ÈıEÚ ®…Â {…®{…  EÚ™……
V……i…… ΩË˛ V…Ω˛…ƒ ∫…®…÷p˘“ ∂…Ë¥……±… EÚ…{{……°Ú…<EÚ∫… +±…¥…Æ‰˙∫…“ EÚ… ∫…∆¶…Æ˙h…  EÚ™…… M…™…… ΩË˛* ¥…Ω˛…ƒ
∫…‰ {……x…“ §…™……‰±… V…EÚ±…  °Ú±…]≈‰ı∂…x… BEÚEÚ ®…Â +…ËÆ˙ ¥……{…∫… {……±…x… ]ÈıEÚ ®…Â {…®{…  EÚ™…… V……i……
ΩË˛* {……±…x… ]ÈıEÚ ®…Â 170 ∫…∆J™……/®…“3 EÚ“ n˘Æ˙ ®…Â E÷Ú±… 210 PL 25 EÚ… ∫…∆¶…Æ˙h…  EÚ™……
M…™……* (®…∆b˜{…®… I…‰j…“™… EÂÚp˘)
(EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘)
M…∆M……‰±…“ ®…Â ¥…±…™… ∫…∆{……∂……Â u˘…Æ˙…
{…‰ x…+<b˜ ÀS…M…]ı…Â EÚ… ¶……Æ˙“ +¥…i…Æ˙h…
V…÷±……<« ®…Ω˛“x…‰ ®…Â M…∆M……‰±…“ ""±……<]ı Ω˛…=∫…''
+¥…i…Æ˙h… EÂÚp˘ ®…Â ®……x…∫…⁄x… ®……Œi∫™…EÚ“
®…Â ±…M…‰ Ω÷ ˛B ¥…±…™… ∫…∆{……∂……Â u˘…Æ˙…
°‰Úz…Æ˙…‰{…‰ x…+∫… <∆ b˜EÚ∫…, ®…‰]ı…{…‰ x…+∫…
b˜… ‰§…∫……‰x…“ +…ËÆ˙ {……Æ˙…{… ‰ x…+…‰Œ{∫…∫…
∫]ı…< ±…°‰ÚÆ˙… EÚ… ¶……Æ˙“ +¥…i…Æ˙h… Ω÷˛+…*
5<∫… ®…Ω˛“x…‰ ®…Â Ω÷˛+… E÷Ú±… ÀS…M…]ı +¥…i…Æ˙h… 28 ]ıx… l……* B°Ú. <Œxb˜EÚ∫… EÚ…‰ 240/- Ø˚{…B
|… i…  EÚ.O……. +…ËÆ˙ B®…. b˜…‰§…∫……‰x…“ EÚ…‰ 80/- Ø˚{…B |… i…  EÚ.O……. EÚ“ n˘Æ˙ ®…Â §…‰S…  n˘™……
M…™……* (®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘)
b˜…‰Œ±°Úx… E‰Ú §……W……Æ˙ x…®…⁄x…‰ EÚ“ {…Ω˛S……x…
∫…∆∫l……x… E‰Ú {…“ Bx… {…“ b˜“ |…™……‰M…∂……±…… ®…Â 15  ∫…i…∆§…Æ˙ EÚ…‰ EÚ…‰S…“x… E‰Ú ¥……<{…“x… u˘“{… E‰Ú
x……Æ˙CEÚ±… E‰Ú  x…EÚ]ı "{…⁄SS…… ®……EÊÚ]ı' ®…Â b˜…‰Œ±°Úx… §…‰S…x…‰ E‰Ú ∫…∆§…∆v… ®…Â ∫…⁄S…x……  ®…±…“* x…®…⁄x…‰
EÚ…‰ EÚ<« ]÷ıEÚb˜…Â ®…Â EÚ…]ı… M…™…… l…… <∫…  ±…B +…EÚ…Æ˙ ∫…‰ <∫… EÚ“ V…… i… {…Ω˛S……x…x…… ®…÷Œ∂EÚ±…
l……* <∫… x…®…⁄x…‰ E‰Ú i¥…S…… >i…EÚ EÚ…‰ 70% Bi…x……‰±… ®…Â {… Æ˙Æ˙ I…i… EÚÆ˙E‰Ú V…“x……‰ ®…EÚ b˜“
Bx… B EÚ… ∫……Æ˙  ±…™…… M…™……* {…“ Bx… {…“ b˜“ |…™……‰M…∂……±…… ®…Â ®……x…EÚ“EﬁÚi… i…EÚx…“EÚ…Â ∫…‰ {…“
∫…“ +…Æ˙, +x…÷GÚ®…h… +…ËÆ˙ +x…÷GÚ®…  ¥…∂±…‰π…h…  EÚB M…B* Mt DNA EÚx]≈ı…‰±… Æ˙“ V…™…x…
+…ËÆ˙ ∫……<]ı…‰GÚ…‰®… §…“ +x…÷GÚ®……Â EÚ…‰ +…¥… i… ∫…∆J™…… EU204618 +…ËÆ˙ EU204619 E‰Ú
+∆n˘Æ˙ V…‰x… §…ÈEÚ ®…Â V…®……  EÚ™…… (www.ncbi.nlm.nih.gov/). b˜“ Bx… B ∫…Æ˙¥……‰Œ±±…™…x∫…
(www.cebl.auckland.ac.nz:9000/) ®…Â °Ú…<±……‰V…‰ x… ]ıEÚ {…÷x…:∫l……{…x…… EÚÆ˙x…‰ {…Æ˙
+∫…∆ n˘Mv… ∞¸{… ∫…‰ <∫… x…®…⁄x…‰ EÚ…‰ Œ∫{…z…Æ˙ b˜…‰Œ±°Úx… (∫]‰ıx…‰±±…… ±……Â M…Æ˙…‰Œ∫]≈ı∫…) {…Ω˛S……x……
M…™……* +…Œh¥…EÚ ¥…ÃM…EÚ“  ¥…Y……x… EÚ“ ∫…Ω˛…™…i…… E‰Ú  §…x…… ]÷ıEÚb˜… EÚ“ M…™…“ Œ∫l… i… ®…Â |……{i…
<∫… x…®…⁄x…‰ EÚ…‰ {…Ω˛S……x… EÚÆ˙x…… ®…÷∂… EÚ±… ΩË˛* ({…“ Bx… {…“ |…¶……M…)
M…÷V…Æ˙…i… ®…Â E÷ÚUÙ ®……Œi∫™…EÚ“ ∫…∆{…n˘…+…Â EÚ… ¶……Æ˙“ +¥…i…Æ˙h…
+∫……v……Æ˙h… ∞¸{… ∫…‰  ∫…i…∆§…Æ˙ ®…Ω˛“x…‰ ®…Â EÚ…‰l… (+…‰]ı…‰ ±…l……‰<b˜∫… §…™……Ï Æ˙]ı∫…) +…ËÆ˙ P……‰±…
(|……‰]ı…‰ x… §…™…… b˜™……EÚ…xi…∫…) E‰Ú 10000 ]ıx… EÚ… ¶……Æ˙“ +¥…i…Æ˙h… Ω÷˛+…* ™…Ω˛  {…UÙ±…‰ ¥…π……Á
EÚ“ +{…‰I…… EÚ<« M…÷x…… + v…EÚ l……*
 {…UÙ±…‰ n˘…‰ ¥…π……Á E‰Ú n˘…ËÆ˙…x…  ∫…±¥…Æ˙ {……®£‰Ú]ı
({……®{…∫… +V…ÊŒx]ı™…∫…) EÚ“ {…EÚb˜ ®…Â
+…∂S…™…«V…x…EÚ ¥…ﬁ r˘  n˘J……™…“ M…™…“*  b˜™…÷
E‰Ú ¥…x…EÚ§……Æ˙… ®…Â §……Ω˛Æ˙“ <∆V…x… ±…M……B
M…B ±…M…¶…M… 300 ™…∆j…“EﬁÚi…  M…±… V……±…
+…x……™…EÚ,  ∫…±¥…Æ˙ {……®£‰Ú]ı…Â E‰Ú ®…i∫™…x…
®…Â ±…M…‰ Ω÷˛B ΩÈ˛*  ∫…i…∆§…Æ˙ ®…Ω˛“x…‰ ®…Â ±…M…¶…M…
1000 ]ıx… EÚ“ {…EÚb˜ Ω÷˛<« V……‰  {…UÙ±…‰
¥…π……Á EÚ“ i…÷±…x…… ®…Â §…Ω÷˛i… + v…EÚ l……*
M…÷h…i…… +…ËÆ˙ ¶……Æ˙ E‰Ú +x…÷∫……Æ˙ {……®£‰Ú]ı
EÚ…‰ |… i…  EÚ±……‰O……®… E‰Ú  ±…B 250-
400/- Ø˚{…B  ®…±… V……i…… ΩË˛*  b˜™…÷ E‰Ú
¥…x…EÚ§……Æ˙… ∫…‰ {…EÚb˜“ M…™…“ ®…UÙ±…“ EÚ…‰
¥…‰Æ˙…¥…±… +…ËÆ˙ ®…÷®§…<« EÚ“ °ËÚC]ı Æ˙™……Â EÚ…‰
¶…‰V…  n˘™…… V……i…… ΩË˛, V…Ω˛…ƒ ∫…‰  ¥…n‰˘∂……Â EÚ…‰
§…b˜“ ®……j…… ®…Â  x…™……«i…  EÚ™…… V……i…… ΩË˛*
+…‰J…… +…ËÆ˙ ∞¸{…‰xn˘Æ˙ ®…Â ±…M…¶…M… 500
+…x……™…EÚ +…ËÆ˙ §……Ω˛Æ˙“ <∆V…x… ±…M……B M…B
±…M…¶…M… 700 ™…∆j…“EﬁÚi…  M…±… V……±…
+…x……™…EÚ ∂…⁄±…“ ®…Ω˛… ÀS…M…]ı…Â ( ¥…∂…‰π…i…:
{……x…÷ ±…Æ˙∫… {……‰ ±…°Ú…M…∫…) E‰Ú ®…i∫™…x… ®…Â
±…M…‰ Ω÷˛B ΩÈ˛*  ∫…i…∆§…Æ˙ ®…Ω˛“x…‰ E‰Ú n˘…ËÆ˙…x…
+…‰J…… +…ËÆ˙ ∞¸{…‰xn˘Æ˙ ∫…‰ +…x……™…EÚ…Â +…ËÆ˙
 M…±… x…‰]ıÆ˙ u˘…Æ˙… 50-100  EÚ.O……./
§……‰]ı EÚ“ n˘Æ˙ ®…Â E÷Ú±… 500 ]ıx… ®…Ω˛…ÀS…M…]ı…Â
EÚ…‰ {…EÚb˜… M…™……* +…EÚ…Æ˙ E‰Ú +x…÷∫……Æ˙
<∫…‰ |… i…  EÚ±……‰O……®… E‰Ú  ±…B 600-
800/- Ø˚{…B |……{i… Ω÷˛B* +…‰J…… +…ËÆ˙ ∞¸{…‰xn˘Æ˙ ∫…‰  {…UÙ±…‰ n˘…‰ n˘∂…EÚ…Â E‰Ú n˘…ËÆ˙…x… |……{i…
 b˜™…÷ ®…Â EÚ…‰l… +…ËÆ˙ P……‰±… EÚ“ ¶……Æ˙“ {…EÚb˜
 b˜™…÷ ®…Â  ∫…±¥…Æ˙ {……®£‰Ú]ı EÚ“ {…EÚb˜
+…‰J…… ®…Â ∂…⁄±…“ ®…Ω˛…ÀS…M…]ı…Â EÚ“ {…EÚb˜
{…EÚb˜ EÚ“ +{…‰I…… ™…Ω˛ ∫…§…∫…‰ + v…EÚ {…EÚb˜ l…“* ∫l……x…“™… ∞¸{… ∫…‰ =§……±…x…‰ E‰Ú §……n˘
®…Ω˛…ÀS…M…]ı…Â EÚ…‰ Æ‰˙±… u˘…Æ˙… ®…÷®§…<« +…ËÆ˙ Æ˙…‰b˜ u˘…Æ˙… {……‰Æ˙§…xn˘Æ˙, ®……∆O……‰±… +…ËÆ˙ ¥…‰Æ˙…¥…±… EÚ“
°ËÚC]ı Æ˙™……Â ®…Â ¶…‰V…… V……i…… ΩË˛* (¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘)
x…B ®……x…
b˜…Ï. +…Æ˙. ∫…i™…n˘…∫…, +v™…I…, B∫… <« <« ]ı“ ]ı“ b˜“ EÚ…‰ O……®…“h…  ¥…EÚ…∫… EÚ… Æ˙…π]≈ı“™…
∫…∆∫l……x… (Bx… +…< +…Æ˙ b˜“) EÚ“ BEÚ“EﬁÚi… i…]ı“™… I…‰j…  ¥…EÚ…∫… {… Æ˙™……‰V…x…… EÚ“ i…Ë™……Æ˙“ E‰Ú
 ±…B i…]ı“™… I…‰j…  ¥…EÚ…∫… + ¶…EÚÆ˙h… (∫…“ B b˜“ B) E‰Ú ∫…n˘∫™… E‰Ú ∞¸{… ®…Â E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙
u˘…Æ˙…  x…™…÷Ci…  EÚ™…… M…™……*
b˜…Ï. E‰Ú. +∂……‰EÚE÷Ú®……Æ˙x… =Œhh…ii……x…, |…¶……Æ˙“ ¥…ËY…… x…EÚ, EﬁÚ π…  ¥…Y……x… EÂÚp˘ EÚ…‰
EÂÚp˘“EﬁÚi… ∞¸{… ∫…‰ |……™……‰ V…i… ™……‰V…x…… EﬁÚ π… |……Ët…‰ M…EÚ“ |…§…∆v…x… + ¶…EÚÆ˙h… (B ]ı“ B®… B)
E‰Ú  V…±…… ∫i…Æ˙“™… ∂……∫…“  x…EÚ…™… E‰Ú ∫…n˘∫™… E‰Ú ∞¸{… ®…Â x…… ®…i…  EÚ™…… M…™……* Æ˙…V™… EÚ“ EﬁÚ π…
 ¥…∫i……Æ˙ ¥™…¥…∫l…… E‰Ú  ¥…EÚ…∫… E‰Ú  ±…B  V…±……v…“∂… EÚ“ +v™…I…i…… ®…Â E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙ u˘…Æ˙…
EÚ…™……«Œx¥…i… EÚ“ V……x…‰¥……±…“ <∫… ™……‰V…x…… ®…Â 20 ∫…n˘∫™… ΩÈ˛*
§……Ω˛Æ˙“  x… v…§…r˘ x…™…“ {… Æ˙™……‰V…x……
V…Ë¥… |……Ët…‰ M…EÚ“  ¥…¶……M… EÚ“ ""M…÷h……i®…EÚ +…ËÆ˙ +…Œh¥…EÚ +…x…÷¥…∆ ∂…EÚ i…Æ˙“EÚ…Â ∫…‰ ±…¥…h…
V…±… ÀS…M…]ı +…]ı‘ ®…™…… E‰Ú +…x…÷¥…∆ ∂…EÚ |…¶…‰n˘…Â EÚ…  ¥…EÚ…∫…'' ∂…“π…«EÚ EÚ“ {… Æ˙™……‰V…x……*
UÙ…j…¥…ﬁŒii…
 x…®x… ±… J…i… UÙ…j……Â EÚ…‰ ∫…“ B®… B°Ú +…Æ˙ +…< EÚ®…«S……Æ˙“ ∫…Ω˛EÚ…Æ˙“ ∫…∆P… u˘…Æ˙… ∫l…… {…i… ¥…π…«
2006-07 EÚ“ UÙ…j…¥…ﬁŒii… |……{i… Ω÷˛<«*
UÙ…j… {… Æ˙¥…“I……  l…∫…“∫… EÚ…  ¥…∂¥… ¥…t…±…™…
+v™……{…EÚ ∂…“π…«EÚ
 §…xn÷˘, E‰Ú.§…“. b˜…Ï. ∫…“.{…“. M……‰ {…x……l…x… V…±…Æ˙… ∂…EÚ“ |……S…±……Â EÚ…‰S…“x…  ¥…Y……x…
E‰Ú ∫…∆§…∆v… ®…Â ¶……Æ˙i… B¥…∆ |……Ët…‰ M…EÚ“
E‰Ú n˘ I…h… {…Œ∂S…®…  ¥…∂¥… ¥…t…±…™…
i…]ı…Â E‰Ú b˜…™…]ı®……Â
{…Æ˙ +v™…™…x…
=Œhh…EﬁÚπh…x…, ™…⁄. b˜…Ï. +…Æ˙. {……‰±… Æ˙…V… Ω˛ Æ˙i… +…ËÆ˙ {…∆EÚ EÚ…‰S…“x…  ¥…Y……x…
E‰ÚEÚb˜…  ∫…±±…… B¥…∆ |……Ët…‰ M…EÚ“
∫…‰Æ‰˙]ı… E‰Ú  EÚ∂……‰Æ˙…Â  ¥…∂¥… ¥…t…±…™…
E‰Ú i……W……, ∫…∆∫…… v…i…
+…ËÆ˙ ∞¸{……<i…
J……t…Â EÚ…
{……ËŒπ]ıEÚ ®…⁄±™…
∂…Ë I…EÚ ∫…®……S……Æ˙
 Æ˙{……‰]ı…«v…“x…  i…®……Ω˛“ ®…Â {…“ V…“ {…“ B®… E‰Ú  x…®x… ±… J…i… UÙ…j……Â EÚ…‰ {…“. BS… b˜“. ={…… v…
|……{i… Ω÷˛<«*
¥…M…« {…÷Æ˙∫EÚ…Æ˙ UÙ…j… EÚ… x……®… ∫…∆Æ˙I…EÚ EÚ… x……®…
B∫… B∫… B±… ∫…“ |…l…®… E÷Ú®……Æ˙“ ∂……±…“ ∫…⁄∫…x… ∏…“ B®….B.  ¥…x∫…‰x]ı, ∫…n˘∫™… ∫…∆., 321
 u˘i…“™… ∏…“ Æ˙…‰ Ω˛i… {…“. ∏…“®…i…“ ∫…“. n‰˘¥…EÚ“, ∫…n˘∫™… ∫…∆. 461
i…ﬁi…“™… E÷Ú®……Æ˙“ ±…I®…“ {…÷πEÚÆ˙x… ∏…“ E‰Ú.Bx…. {…÷πEÚÆ˙x… ∫…n˘∫™… ∫…∆. 219
{±…∫… 2 |…l…®… ∏…“ +V…÷«x… {…“. ∏…“®…i…“ E‰Ú.¥…“. ∫… V…i……, ∫…n˘∫™… ∫…∆. 122
 u˘i…“™… ∏…“ ®…x…÷ V…“. ∏…“®…i…“ V…“. +Œ®§…EÚ…, ∫…n˘∫™… ∫…∆. 416
i…ﬁi…“™… E÷Ú®……Æ˙“  ¥…x…“i…… ¥…“. ∏…“ ]ı“.  ¥…V…™…E÷Ú®……Æ˙, ∫…n˘∫™… ∫…∆. 306
∫……∆i¥…x…… ∏…“  V…x…∫…x… V……‰∫…°Ú <«.V…‰. ∏…“ <«.V…‰. V…‰®∫…, ∫…n˘∫™… ∫…∆. 79
∫…“ §…“ B∫… ∫…“ 10 |…l…®… E÷Ú®……Æ˙“ M……l…… ∫…i…“∂… ∏…“®…i…“ {…“. M…“i……, ∫…n˘∫™… ∫…∆. 138
 u˘i…“™… ∏…“ +x…⁄{… {…“. Æ˙…V…“¥… ∏…“ b˜“. |…EÚ…∂…x…, ∫…n˘∫™… ∫…∆. 218
i…ﬁi…“™… E÷Ú®……Æ˙“ ∂™……®…… ∫…“.B®…. ∏…“ ∫…“.b˜“. ®…x……‰Ω˛Æ˙x…, ∫…n˘∫™… ∫…∆. 262
∫…“ §…“ B∫… ∫…“ 12 |…l…®… ∏…“ +Œ∂¥…x… +…x…xn˘ ∏…“®…i…“ Bx….+…Æ˙. ±…i…… n‰˘¥…“ ∫…n˘∫™… ∫…∆. 433
 u˘i…“™… ∏…“ B∫…. M……‰E÷Ú±…Æ˙…®… ∏…“ V…“. ∫…÷§§…Æ˙…®…x…, ∫…n˘∫™… ∫…∆. 24
6B®…. B°Ú. B∫… ∫…“. (∫…®…÷p˘“ ∫…∆¥…v…«x…) EÚ…™…«GÚ®…
i…“x… UÙ…j……Â EÚ…‰ +M…∫i…, 2007 ®…Ω˛“x…‰ ®…Â ∫…“ +…< B°Ú <« (∫…®…i…÷±™…  ¥…∂¥… ¥…t…±…™…)
u˘…Æ˙… B®….B°Ú. B∫… ∫…“. (∫…®…÷p˘“ ∫…∆¥…v…«x…) ={…… v… |…n˘…x… EÚ“ M…™…“*
∫…®…÷p˘“ +x…÷∫…∆v……x… V…±…-V…“¥…∂……±…… EÚ… BEÚ o˘∂™…
i…]ı“™… EﬁÚ π… {…Æ˙ +…™……‰ V…i… |… ∂…I…h… ®…Â
|… ∂…I…h……l…‘ ∫…®…÷p˘“ ∂…Ë¥……±… ∫…‰ +M…Æ˙
V…‰±±…“ EÚ“ i…Ë™……Æ˙“ ∫…“J…i…‰ Ω÷˛B
|… ∂…I…h……l…‘ ®…UÙ±…“ §…“V… EÚ“ {…Ω˛S……x…
∫…“J…i…‰ Ω÷˛B
|… ∂…I…h… E‰Ú ¶……M…“n˘…Æ˙ ∫…“ +…< B°Ú ]ı“,
EÚ…‰S…“x… ®…Â ®…UÙ±…“ ∫…°Ú…<« ∫…“J…i…‰ Ω÷˛B
 EÚ∫……x… ∫±…⁄<∫… x…‰]ı E‰Ú {… Æ˙S……±…x… {…Æ˙
 ¥…¥…Æ˙h… n‰˘i…‰ Ω÷˛B
 x…n‰˘∂…EÚ |… ∂…I…h……Ãl…™……Â EÚ… ∫…∆§……‰v…x… EÚÆ˙i…‰ Ω÷˛B
|… ∂…I…h……l…‘ ∫…⁄™…« i…{…x… ™…∆j… E‰Ú ∫……l…
|… ∂…I…h……Ãl…™……Â u˘…Æ˙… i…Ë™……Æ˙  EÚB M…B
 °Ú∂… EÚ]ı±…‰]ı
|…®……h…{…j…  ¥…i…Æ˙h… EÚ… o˘∂™…
+¥…∫…∆Æ˙S…x…… EÚ…  ¥…EÚ…∫…
®…∆b˜{…®… I…‰j…“™… EÂÚp˘ EÚ“ BEÚ |…™……‰M…∂……±……
EÚ…‰ V…Ë¥…  ¥… ¥…v…i…… +…ËÆ˙ |…¥……±…  ¶…Œii…
®…UÙ±…“ +x…÷∫…∆v……x… E‰Ú  ±…B ∫…®…÷p˘“
+x…÷∫…∆v……x… V…±…-V…“¥…∂……±…… E‰Ú ∞¸{… ®…Â
{… Æ˙¥…Ãi…i…  EÚ™…… M…™……* b˜…Ï. B.b˜“.  n˘¥……x…,
∫…Ω˛…™…EÚ ®…Ω˛… x…n‰˘∂…EÚ (∫….®…….), ¶…… EﬁÚ
+x…÷ {… x…‰ <∫…EÚ… =n¬˘P……]ıx…  EÚ™……*
∫…∆∫l……x… E‰Ú |…EÚ…∂…x…
∫…“ B®… B°Ú +…Æ˙ +…< §…÷±±…‰ ]ıx… ∫…∆. 50 (®……z……Æ˙ J……b˜“ §…™……‰Œ∫°Ú™…Æ˙  Æ˙∫…¥…« ∫……=l…-
<«∫]ı <∆ b˜™…… E‰Ú EÚ`ˆ…‰Æ˙ |…¥……±… (BGÚ…‰{……‰ Æ˙b‰˜ E÷Ú]÷ı®§…) EÚ… GÚ ®…EÚ ®…⁄±™……∆EÚx…).
¶……Æ˙i… ®…Â ®……Œi∫™…EÚ“ +…ËÆ˙ V…±…EﬁÚ π… EÚ…  ¥…EÚ…∫… ( Ω˛xn˘“).
|……Ët…‰ M…EÚ“ Ω˛∫i……∆i…Æ˙h…
|… ∂…I…h…
V…÷±……<«- ∫…i…∆§…Æ˙ 2007 E‰Ú n˘…ËÆ˙…x… EﬁÚ π…
 ¥…Y……x… EÂÚp˘ (E‰Ú ¥…“ E‰Ú), x……Æ˙CEÚ±… x…‰
305  Ω˛i…… v…EÚ… Æ˙™……Â E‰Ú  ±…B E÷Ú±… 19
|… ∂…I…h… EÚ…™…«GÚ®… +…™……‰ V…i…  EÚB* <x…
®… Â  ® … … Œi∫™…EÚ“  ¥ …π …™ … { …Æ ˙ 70
 Ω˛i…… v…EÚ… Æ˙™……Â E‰Ú  ±…B 4 {……`ˆ¨GÚ®…,
EﬁÚ π… ®…Â 88  Ω˛i…… v…EÚ… Æ˙™……Â E‰Ú  ±…B 7
{……`ˆ¨GÚ®… +…ËÆ˙ M…ﬁΩ˛ ¥…Y……x… ®…Â 147
 Ω˛i…… v…EÚ… Æ˙™……Â E‰Ú  ±…B 8 {……`ˆ¨GÚ®…
∫…Œ®®… ±…i… l…‰*
 Ω˛i…… v…EÚ… Æ˙™……Â ®…Â  EÚ∫……x…, O……®…“h… ™…⁄¥…EÚ
+…ËÆ˙  ¥…∫i……Æ˙ EÚ…™……Á ®…Â ±…M…‰ Ω÷˛B ±……‰M…
∫…Œ®®… ±…i… l…‰* |… ∂…I…h… EÚ…™…«GÚ®……Â ®…Â
®……Œi∫™…EÚ“ E‰Ú +∆n˘Æ˙ ∫……®……x™… V…±…EﬁÚ π…,
i…]ı“™… V…±…EﬁÚ π… +…ËÆ˙ +±…∆EÚ…Æ˙“ ®…UÙ±…“
{……±…x…; EﬁÚ π… E‰Ú +∆n˘Æ˙ ∂……EÚ ¥…… ]ıEÚ…,
i…Æ˙EÚ…Æ˙“ {…Ën˘…¥……Æ˙, J…÷®¶…“ +∆b˜…‰i{……n˘x…,
J…÷®¶…“ {…Ën˘…¥……Æ˙, ¥…®…‘ EÚ®{……‰∫]ı EÚ“ i…Ë™……Æ˙“
+…ËÆ˙ M…ﬁΩ˛ ¥…Y……x… E‰Ú +∆n˘Æ˙ ®…UÙ±…“ ∫…°Ú…<«
+…ËÆ˙ §…i…«x… ∫…°Ú…<« {……=b˜Æ˙,  b˜]ıÆ˙V…‰x]ı
{……=b˜Æ˙ +…ËÆ˙ ]ı…‰<±…‰]ı ∫……§…÷x…  x…®……«h…
{…Æ˙ C±……∫… S…±……B M…B*
®……Œi∫™…EÚ“ E‰Ú +∆n˘Æ˙ +…™……‰ V…i… i…]ı“™…
V…±…EﬁÚ π… {……`ˆ¨GÚ®… Æ˙…π]≈ı“™… ®……Œi∫™…EÚ“
 ¥…EÚ…∫… §……‰b«˜ u˘…Æ˙…  x… v…§…r˘ EÚ…™…«GÚ®……Â
EÚ“ ∏…ﬁ∆J…±…… ®…Â n⁄˘∫…Æ˙… l……* <∫… EÚ…™…«GÚ®…
®…Â BÆ˙h……E÷Ú±…®…  V…±…… E‰Ú EÚ…‰]¬ı]÷ı¥…±±…“,
Bb˜¥…x…CEÚ…b⁄˜, x……Æ˙CEÚ±…, B±…®…E÷Úz…{…÷π…√…,
S…‰±±……x…®… +…ËÆ˙ EÚhh…®……±…“ M……ƒ¥……Â E‰Ú
22  EÚ∫……x…Â +…ËÆ˙ +…±…{{…“  V…±…… E‰Ú
®…hh…xS…‰Æ˙“ M……ƒ¥… E‰Ú BEÚ  EÚ∫……x… x…‰ ¶……M…
 ±…™……* ±…M…¶…M… 20-65 ¥…π…« EÚ“ +…™…÷
Ω˛…‰x…‰ ¥……±…‰ ¶……M…“n˘…Æ˙…Â ®…Â S…‰±±……x…®…
+.V……./+.V….V……./∫…‰¥…… ∫…Ω˛EÚ…Æ˙“ ∫…∆P…
E‰Ú +v™…I… +…ËÆ˙ ∫… S…¥…, ™…÷¥…… EÚπ…«EÚ
 EÚ∫……x… ∫… ®… i… E‰Ú ∫…n˘∫™……Â x…‰ ¥…Ë™…ŒCi…EÚ
∞¸{… ∫…‰ ¶……M…  ±…™……*
|… ∂…I…h… {……`ˆ¨GÚ®……Â E‰Ú +…™……‰V…x… E‰Ú  ±…B ®…÷J™……±…™…, EﬁÚ π…  ¥…Y……x… EÂÚp˘ +…ËÆ˙ EÚ…‰S…“x…
+…ËÆ˙ S……Æ˙…Â +…‰Æ˙ E‰Ú ∫…∆M…`ˆx……Â E‰Ú 15 ∫…‰
+ v…EÚ ∫…∆{…n˘…  ¥…∂…‰π…Y……Â EÚ“ ∫…‰¥……B∆ |…n˘…x…
EÚ“ M…™…“* ∫…®……{…x…  n˘¥…∫… ®…Â |…®……h… {…j…
E‰Ú  ¥…i…Æ˙h… ∫…‰ {…Ω˛±…‰ b˜…Ï. ®……‰Ω˛x… V……‰∫…°Ú
®……‰b˜ ™…±…,  x…n‰˘∂…EÚ +…ËÆ˙ ¶……M…“n˘…Æ˙
 EÚ∫……x……Â E‰Ú §…“S…  ¥…S……Æ˙  ¥… x…®…™… Ω÷˛+…*
M…ﬁΩ˛  ¥…Y……x… E‰Ú +∆n˘Æ˙ Bx… B°Ú b˜“ §…“
EÚ“  x… v…§…r˘i…… ®…Â "®…UÙ±…“ ∫…°Ú…<« EÂÚp˘
+…ËÆ˙ ®…UÙ±…“ EÚ… ∫…⁄™…«i…{…x…'  ¥…π…™… {…Æ˙
|…∫i…… ¥…i… EÚ…™…«GÚ®……Â EÚ“ ∏…ﬁ∆J…±…… EÚ…
|…l…®… {……`ˆ¨GÚ®… ∫…Œ®®… ±…i… l……* ™…Ω˛
EÚ…™…«GÚ®… 25  ∫…i…∆§…Æ˙ ∫…‰ ∂…÷∞¸ Ω÷˛+…*
E÷Ú±… 25 i…]ı“™… ®… Ω˛±……B∆ <∫… E‰Ú ¶……M…“n˘…Æ˙
ΩÈ˛*
|… ∂…I…h… E‰Ú |…¶……¥…EÚ…Æ˙“ +…™……‰V…x… E‰Ú
 ±…B  ¥… ¶…z… ∫…∆M…`ˆx……Â V…Ë∫…‰ EÂÚp˘“™…
®……Œi∫™…EÚ“ |……Ët…‰ M…EÚ“ ∫…∆∫l……x… (¶…… EﬁÚ
+x…÷ {…), ∫…®…‰ EÚi… ®……Œi∫™…EÚ“ {… Æ˙™……‰V…x……
(¶……Æ˙i… ∫…Æ˙EÚ…Æ˙) +…ËÆ˙ ®…i∫™…°‰Úb˜ (E‰ÚÆ˙±…
∫…Æ˙EÚ…Æ˙) E‰Ú ∫…∆{…n˘…  ¥…∂…‰π…Y……Â EÚ“ ∫…‰¥……B∆
={…±…§v… EÚÆ˙…™…“ M…™…“*
EﬁÚ π…  ¥…Y……x… EÂÚp˘ +…ËÆ˙ +®…ﬁi…… <Œx∫]ı]ı¨ ⁄]ı
+…Ï°Ú ®…‰ b˜EÚ±… ∫…™…x∫…∫…, EÚ…‰SS…“ E‰Ú ∫…∆™…÷Ci… ∫…Ω˛™……‰M… ∫…‰ EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±…
E‰Ú {… Æ˙∫…Æ˙ ®…Â " S…E÷Úx… M…÷ x…™……' Æ˙…‰M… {…Æ˙ V……M…∞¸EÚi…… + ¶…™……x… +…™……‰ V…i…  EÚ™…… M…™……* <∫…
®…Â E÷Ú±… 36 O……®…“h… ®… Ω˛±……B∆ +…ËÆ˙ 9 ∫…∆{…n˘…  ¥…∂…‰π…Y… ={…Œ∫l…i… l…‰*
7∫…⁄S…x…… |……Ët…‰ M…EÚ“ |… ∂…I…h…
Æ˙…V™… ∫…Æ˙EÚ…Æ˙ E‰Ú {…“ B B∫… B B ™……‰V…x…… E‰Ú +∆n˘Æ˙ ®…÷J™……±…™…, EÚ…‰S…“x… ®…Â i…“x… +|…‰Œx]ı∫…
|… ∂…I…h……Ãl…™……Â E‰Ú  ±…B 3  ∫…i…∆§…Æ˙ ∫…‰ ±…‰EÚÆ˙ ∫…⁄S…x…… |……Ët…‰ M…EÚ“ ®…Â UÙΩ˛ ®…Ω˛“x……Â EÚ…
|… ∂…I…h… ∂…÷∞¸ Ω÷˛+…*
{…∆V…Æ˙… {……±…x… ®…Â |… ∂…I…h…
+…∆w…… |…n‰˘∂… E‰Ú  ¥…∂……J…{…]¬ı]ıh…®… +…ËÆ˙ ∏…“EÚ…E÷Ú±…®…  V…±……+…Â E‰Ú i…“x… M……ƒ¥……Â E‰Ú 21
®…U÷Ù+…Æ˙…Â EÚ…‰ {…J… ®…UÙ±…“ E‰Ú {…∆V…Æ˙… {……±…x… ®…Â |… ∂…I…h… S…±……™…… M…™……* {…∆V…Æ˙… EÚ…  x…®……«h…
+…ËÆ˙ ∫…®…÷p˘ ®…Â <∫…EÚ“ ∫l……{…x…… {…Æ˙ =x…EÚ…‰ |… ∂… I…i…  EÚ™…… M…™……*
|…n˘∂…«x…“ ®…Â ∫…Ω˛¶…… M…i……
EÚ…‰SS…“ x…M…Æ˙ E‰Ú {…÷±…“∫…  ¥…¶……M… u˘…Æ˙… 20 ∫…‰ 26 +M…∫i… E‰Ú n˘…ËÆ˙…x… ®…Æ˙…<x… b≈˜…<¥…,
EÚ…‰S…“x… ®…Â +…™……‰ V…i… |…n˘∂…«x…“ ®…Â B∫… <« <« ]ı“ ]ı“ b˜“ x…‰ ¶……M…  ±…™……*
+…{…∫…“  ¥… x…®…™… +…ËÆ˙ ®…⁄±™……∆EÚx…
B∫… <« <« ]ı“ ]ı“ b˜“ x…‰ 2  ¥…∫i……Æ˙ EÚ…™…«GÚ®… +…™……‰ V…i…  EÚB* BEÚ EÚ…™…«GÚ®… +…±…{{…÷π…√…
 V…±…… E‰Ú +…Æ˙…]¬ı]÷ı{…÷π…√… ®…Â 17  ∫…i…∆§…Æ˙
EÚ…‰ ""∫¥…™…∆ ∫…Ω˛…™…EÚ ∫…∆P… B¥…∆ =v……Æ˙ +…ËÆ˙
 ¥…ii…''  ¥…π…™… {…Æ˙ +…™……‰ V…i…  EÚ™…… M…™……*
∏…“®…i…“ {…÷π{…±…i…… ∫……‰±…®…x…, +…Æ˙…]¬ı]÷ı{…÷π…√…
{…∆S……™…i… E‰Ú +v™…I… x…‰ <∫…EÚ… =n¬˘P……]ıx…
 EÚ™…… +…ËÆ˙ §……¥…x… ®…U÷Ù+…Æ˙…Â x…‰ <∫… ®…Â
¶……M…  ±…™……* b˜…Ï. E‰Ú. §……±…∫…÷•…®…h™…x…,
§…ÈEÚ |…§…∆v…EÚ, B∫… §…“ ]ı“, ∏…“ E‰Ú.¥…“.
=n¬˘P……]ıx… EÚ…™…«GÚ®…
B°Ú <« B®… b˜“ E‰Ú EÚ®…«S……Æ˙“ S…‰Æ˙…<« ∫…®…÷p˘
i…]ı EÚ“ ∫…°Ú…<« EÚÆ˙i…‰ Ω÷˛B
∏…“ {…“.B∫…. ∂… ∂…v…Æ˙x…,  ¥…∫i……Æ˙ + v…EÚ…Æ˙“,
§…“ B°Ú B°Ú b˜“ B, +…±…{{…÷π…√…  ¥…π…™…
 ¥…¥…Æ˙h… ( ¥…ii…“™… =v……Æ˙ +…ËÆ˙ ∫¥…™…∆
∫…Ω˛…™…EÚ ∫…∆P…) EÚÆ˙i…‰ Ω÷˛B
∏…“ B.BC∫…. +…x]ıh…“ ∂…“±…x…, +v™…I…,
{…±±…÷Ø˚ii…“ §±……‰EÚ {…∆S……™…i… =n¬˘P……]ıx…
¶……π…h… EÚÆ˙i…‰ Ω÷˛B
∏…“ {…“.B∫…. +±……‰ π…™…∫…, i…EÚx…“EÚ“
∫…Ω˛…™…EÚ, B®… B°Ú b˜“  ¥…π…™…  ¥…¥…Æ˙h…
(∂…∆§…÷ {……±…x…) EÚÆ˙i…‰ Ω÷˛B
®…÷J™… + i… l… ∫…¶…… EÚ… ∫…∆§……‰v…x…
EÚÆ˙i…‰ Ω÷˛B
∫…÷¶……π… S…xp˘x…,  V…±…… |…§…∆v…EÚ, ®…i∫™…°‰Úb˜,
∏…“®…i…“ ∏…“E÷Ú®……Æ˙“, ∫…Ω˛…™…EÚ |…§…∆v…EÚ, ∏…“
{…“.B∫…. ∂… ∂…v…Æ˙x…,  ¥…∫i……Æ˙ + v…EÚ…Æ˙“, B°Ú
B°Ú b˜“ B +…ËÆ˙ b˜…Ï. B.E‰Ú. =Œhh…ii……x…,
|… ∂…I…h… +…™……‰V…EÚ, EﬁÚ π…  ¥…Y……x… EÂÚp˘,
x……Æ˙CEÚ±… x…‰ ∫¥…™…∆ ∫…Ω˛…™…EÚ ∫…∆P……Â E‰Ú ∫…∆§…∆v…
®…Â C±……∫… S…±……B*
n⁄˘∫…Æ˙…  ¥…∫i……Æ˙ EÚ…™…«GÚ®… ∂…∆§…÷ {……±…x… {…Æ˙
27  ∫…i…∆§…Æ˙ EÚ…‰ BÆ˙h……E÷Ú±…®…  V…±…… E‰Ú
S…‰ Æ˙™…EÚb˜¥…⁄ ®…Â +…™……‰ V…i…  EÚ™…… M…™……  V…∫…®…Â 77 ®…U÷Ù+…Æ˙…Â x…‰ ¶……M…  ±…™……* b˜…Ï. ∫…÷ x…±…
E÷Ú®……Æ˙ ®……‰Ω˛®®…n˘, +v™…I…, B®… B°Ú b˜“ x…‰ ®…÷J™… ¶……π…h…  n˘™……* ∏…“ +…x]ıh…“, ={……v™…I…,
S…‰±±……x…®… O……®… {…∆S……™…i… EÚ…™…«GÚ®… ®…Â +v™…I… Æ˙Ω‰˛* ∏…“ +…x]ıh…“ ∂…“±…x…, +v™…I…,
{…±±…÷Ø˚ii…“ §±……‰EÚ {…∆S……™…i… x…‰ EÚ…™…«GÚ®… EÚ… +…Ë{…S…… Æ˙EÚ =n¬˘P……]ıx…  EÚ™……* ∏…“®…i…“ V…‰z…“
+…ËÆ˙ ∏…“ +±……‰ ∂…™…∫…, i…EÚx…“EÚ“ ∫…Ω˛…™…EÚ M…h… +…ËÆ˙ b˜…Ï. B.E‰Ú. =Œhh…ii……x…, |… ∂…I…h…
+…™……‰V…EÚ, E‰Ú ¥…“ E‰Ú, x……Æ˙CEÚ±… x…‰
 ¥… ¶…z… ∫…j… S…±……B*
®……Œi∫™…EÚ“ {…™……«¥…Æ˙h… +…ËÆ˙ |…§…∆v… |…¶……M…
x…‰ 17  ∫…i…∆§…Æ˙ EÚ…‰ S…‰Æ˙…<« +…ËÆ˙ {…÷i…÷¥…Ë{{…÷
∫…®…÷p˘ i…]ı…Â ®…Â +∆i…Æ˙…«π]≈ı“™… ∫…®…÷p˘ i…]ı
∫…°Ú…<«  n˘¥…∫… ®…x……™……*
b˜…Ï. +∂……‰EÚE÷Ú®……Æ˙x… =Œhh…ii……x…, |…¶……Æ˙“
¥…ËY…… x…EÚ x…‰ +…EÚ…∂…¥……h…“ B°Ú B®…
∫]‰ı∂…x…, EÚ…‰SS…“ u˘…Æ˙… 26  ∫…i…∆§…Æ˙ EÚ…‰
|…∫……Æ˙h…  EÚB M…B °Ú…‰x… <x… |……‰O……®… ®…Â i…]ı“™… V…±…EﬁÚ π…  ¥…π…™… ®…Â  EÚ∫……x……Â E‰Ú |…∂x……Â EÚ…
=ii…Æ˙  n˘™……*
Æ˙…V…¶……π…… EÚ…™……«x¥…™…x…
®…÷J™……±…™…
Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… §…Ë` ˆEÚ
∫…∆∫l……x… EÚ“ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… EÚ“  i…®……Ω˛“ §…Ë` ˆEÚ  n˘x……∆EÚ 7  ∫…i…∆§…Æ˙ EÚ…‰ b˜…Ï.
®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…, ∫…∆∫l……x…  x…n‰˘∂…EÚ EÚ“ +v™…I…i…… ®…Â +…™……‰ V…i… EÚ“ M…™…“*
ÀΩ˛n˘“ S…‰i…x…… ®……∫… 2007
∫…∆∫l……x… ®…Â 1 ∫…‰ 28  ∫…i…∆§…Æ˙ E‰Ú n˘…ËÆ˙…x…  Ω˛xn˘“ S…‰i…x…… ®……∫… ®…x……™…… M…™……*  ∫…i…∆§…Æ˙ 1 EÚ…‰
 Ω˛xn˘“ S…‰i…x……  n˘¥…∫…, 7 EÚ…‰ EÚ…™……«±…™…“x…
ÀΩ˛n˘“  x…{…÷h…i……  n˘¥…∫…, 14 EÚ…‰ ∫……®……x™…
V……x…EÚ…Æ˙“  n˘¥…∫… +…ËÆ˙ 21 EÚ…‰ ∫……∆∫EﬁÚ i…EÚ
 n˘¥…∫… ®…x……™…… M…™……* <x…  n˘¥…∫……Â ®…Â  Ω˛xn˘“
|… i…™……‰ M…i……B∆ V…Ë∫…‰ x……Æ˙… ±…‰J…x…, {…j……S……Æ˙,
∫®…ﬁ i… {…Æ˙“I……, |…∂x……‰ii…Æ˙“, ¶……π…h… +…ËÆ˙
∫…∆M…“i… |… i…™……‰ M…i…… +…™……‰ V…i… EÚ“ M…™…“*
 Ω˛xn˘“ S…‰i…x…… ®……∫… EÚ… ∫…®……{…x… EÚ…™…«GÚ®…
28  ∫…i…∆§…Æ˙ EÚ…‰ +…™……‰ V…i…  EÚ™…… M…™……*
∏…“ ∫…“. Æ˙…V…‰xp˘x…, +…™…EÚÆ˙ +…‰®§…÷b¬˜∫…®……x…, EÚ…‰SS…“ EÚ…™…«GÚ®… ®…Â ®…÷J™… + i… l… Æ˙Ω‰˛*
=xΩ˛…Âx…‰ |… i…™……‰ M…i……+…Â E‰Ú  ¥…V…‰i……+…Â EÚ…‰ {…÷Æ˙∫EÚ…Æ˙ |…n˘…x…  EÚB* b˜…Ï. ®……‰Ω˛x… V……‰∫…°Ú
®……‰b˜ ™…±…,  x…n‰˘∂…EÚ, ∫…“ B®… B°Ú +…Æ˙ +…< EÚ…™…«GÚ®… ®…Â +v™…I… Æ˙Ω‰˛* ∏…“®…i…“ Æ˙…‰V……
∫…‰i…÷®……v…¥…x…, ¥… Æ˙π`ˆ |…∂……∫…x… + v…EÚ…Æ˙“ x…‰ ∫…∆P… EﬁÚ π… ®…∆j…“ EÚ… ∫…∆n‰˘∂… |…∫i…÷i…  EÚ™……*
∏…“®…i…“ <«. ∂… ∂…EÚ±……, i…EÚx…“EÚ“ + v…EÚ…Æ˙“ ( Ω˛xn˘“) x…‰ ¥…π…« EÚ“ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x…
∫…∆§…∆v…“  Æ˙{……‰]«ı {…‰∂… EÚ“*
+v…“x…∫l… EÂÚp˘
EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘
Æ˙…V…¶……π……  x…Æ˙“I…h…
b˜…Ï. ®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…,  x…n‰˘∂…EÚ x…‰ 9 +M…∫i… EÚ…‰ ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú
EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘ E‰Ú Æ˙…V…¶……π…… M… i… ¥… v…™……Â EÚ…  x…Æ˙“I…h…  EÚ™…… +…ËÆ˙ ∫…÷v……Æ˙ E‰Ú
 ±…B +…¥…∂™…EÚ ∫…÷Z……¥…  n˘B*
 Ω˛xn˘“ ∫…{i……Ω˛ ∫…®……Æ˙…‰Ω˛
EÂÚp˘ ®…Â  ∫…i…∆§…Æ˙ 14 ∫…‰ 20 i…EÚ  Ω˛xn˘“ ∫…{i……Ω˛ ®…x……™…… M…™……* <∫… n˘…ËÆ˙…x… EÚ<« |… i…™……‰ M…i……B∆
V…Ë∫…‰  Ω˛xn˘“ +…±…‰J…x… +…ËÆ˙  ]ı{{…h…,  Ω˛xn˘“ Ω˛∫i… ±… {…,  Ω˛xn˘“ ∂…§n˘…¥…±…“, ∫®…ﬁ i… {…Æ˙“I……,
|…∂x……‰ii…Æ˙“, EÚl……J™……x… +… n˘ S…±……™…“ M…™…”*  n˘x……∆EÚ 20  ∫…i…∆§…Æ˙ EÚ…‰ ∫…∆{…z… Ω÷˛B ∫…®……{…x…
8EÚ…™…«GÚ®… ®…Â |… i…™……‰ M…i……+…Â E‰Ú  ¥…V…‰i……+…Â EÚ…‰ {…÷Æ˙∫EÚ…Æ˙ |…n˘…x…  EÚB M…B*
]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘
EÂÚp˘ ®…Â 22 +Ci…⁄§…Æ˙ EÚ…‰ ¥…π…« 2007 EÚ…‰
" Ω˛xn˘“  n˘¥…∫…' ®…x……™…… M…™……* ∏…“ B∫….b˜“.
S…‰±±…™™……, +EÚ…n˘ ®…EÚ EÚ…=Œx∫…±… ∫…n˘∫™…,
 Ω˛xn˘“ |…S……Æ˙ ∫…¶……, S…‰z…<« +…ËÆ˙  Ω˛xn˘“ |…S……Æ˙
∫…¶…… E‰Ú EÚ…™…«EÚ…Æ˙“ ∫…n˘∫™…,  i…Ø˚ŒSS…Æ˙…{…±±…“
®…÷J™… + i… l… Æ˙Ω‰˛* =xΩ˛…Âx…‰  u˘¶……π…… E‰Ú |…™……‰M…
E‰Ú ∫…∆§…∆v… ®…Â ¶……π…h…  n˘™…… +…ËÆ˙ |… i…™……‰ M…i……+…Â E‰Ú  ¥…V…‰i……+…Â EÚ…‰ {…÷Æ˙∫EÚ…Æ˙ |…n˘…x…  EÚB*
 ¥…Àπ…√V…®… +x…÷∫…∆v……x… EÂÚp˘
EÂÚp˘ ®…Â 14 ∫…‰ 20  ∫…i…∆§…Æ˙ i…EÚ  Ω˛xn˘“
∫…{i……Ω˛ ®…x……™…… M…™……* <∫… n˘…ËÆ˙…x…  Ω˛xn˘“ ®…Â
 ¥… ¶…z… |… i…™……‰ M…i……B∆ S…±……™…“ M…™…“ +…ËÆ˙
 ¥…V…‰i……+…Â EÚ…‰ ®…÷J™… + i… l… |……‰°Ú∫…Æ˙ ∫…“.V…“.
Æ˙…V…M……‰{……±… x…‰ {…÷Æ˙∫EÚ…Æ˙ |…n˘…x…  EÚB*
®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘
<∫… EÂÚp˘ ®…Â 20  ∫…i…∆§…Æ˙ EÚ…‰  Ω˛xn˘“  n˘¥…∫…
®…x……™…… M…™……* <∫… n˘…ËÆ˙…x… EÚ®…«S…… Æ˙™……Â E‰Ú
 ±…B  ¥… ¶…z… |… i…™……‰ M…i……B∆ S…±……™…“ M…™…“ +…ËÆ˙
 ¥…V…‰i……+…Â EÚ…‰ {…÷Æ˙∫EÚ…Æ˙ |…n˘…x…  EÚB M…B*
∏…“ V…“. ∫…÷•…®…h™… ¶…]ı, i…EÚx…“EÚ“ + v…EÚ…Æ˙“
(]ı“-5) x…‰ ®……∆M…±…⁄Æ˙ x…M…Æ˙ Æ˙…V…¶……π……
EÚ…™……«x¥…™…x… ∫… ®… i… E‰Ú i…i¥……¥…v……x… ®…Â ∫…∆{…z…
Ω÷˛B  Ω˛xn˘“ ®……Ω˛ E‰Ú  ∫…±… ∫…±…‰ ®…Â +…™……‰ V…i…  Ω˛xn˘“ |… i…™……‰ M…i……+…Â ®…Â ¶……M…  ±…™…… +…ËÆ˙
 Ω˛xn˘“ +x…÷¥……n˘ +…ËÆ˙  Ω˛xn˘“ |…∂x……‰ii…Æ˙“ ®…Â i…ﬁi…“™… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛B*
®…∆b˜{…®… I…‰j…“™… EÂÚp˘
∫…∆∫…n˘“™… Æ˙…V…¶……π…… ∫… ®… i… EÚ“ n⁄˘∫…Æ˙“ ={…∫… ®… i… u˘…Æ˙… 13 V…÷±……<« EÚ…‰ ®…∆b˜{…®… I…‰j…“™… EÂÚp˘
EÚ“ Æ˙…V…¶……π…… EÚ…™…« ¥… v…™……Â EÚ…  x…Æ˙“I…h…  EÚ™…… M…™……* b˜…Ï. B.b˜“.  n˘¥……x…, ∫…Ω˛…™…EÚ
®…Ω˛… x…n‰˘∂…EÚ (∫….®…….) +…ËÆ˙ ∏…“ Ω˛Æ˙“∂… ∫…“. V……‰∂…“,  x…n‰˘∂…EÚ, Æ˙…V…¶……π……, ¶…… EﬁÚ +x…÷ {…,
x…<«  n˘±±…“ x…‰  x…Æ˙“I…h… EÚ… x…‰i…ﬁi¥…  EÚ™……*
®…∆b˜{…®… I…‰j…“™… EÂÚp˘ ®…Â 14 ∫…‰ 21  ∫…i…∆§…Æ˙ E‰Ú n˘…ËÆ˙…x…  Ω˛xn˘“ ∫…{i……Ω˛ EÚ… +…™……‰V…x…  EÚ™……
M…™……* EÚ®……xb˜Æ˙ E‰Ú V…x……n«˘x…x…, EÚ®……x… + v…EÚ…Æ˙“, EÚ…‰∫]ı M……b«˜ ∫]‰ı∂…x…, ®…∆b˜{…®… x…‰ n˘“{…
V…±……EÚÆ˙ ∫…{i……Ω˛ EÚ… =n¬˘P……]ıx…  EÚ™……* b˜…Ï. V…“. M……‰{…E÷Ú®……Æ˙, |…v……x… ¥…ËY…… x…EÚ B¥…∆ |…¶……Æ˙“
¥…ËY…… x…EÚ EÚ…™…«GÚ®… ®…Â +v™…I… Æ˙Ω‰˛*  Ω˛xn˘“ ∫…{i……Ω˛ E‰Ú n˘…ËÆ˙…x… EÂÚp˘ E‰Ú EÚ®…«S……Æ˙“ ∫…n˘∫™……Â E‰Ú
 ±…B  ¥… ¶…z… |… i…™……‰ M…i……B∆ S…±……™…“ M…™…“*
∫…{i……Ω˛ EÚ“ ∫…®……{…x… ∫…¶…… ®…Â ∏…“ ¥…“.  ∂…¥……V…“,
|…v……x……S……™…«, EÂÚp˘“™…  ¥…t…±…™… ®…÷J™… + i… l…
Æ˙Ω‰˛* =xΩ˛…Âx…‰  ¥… ¶…z…  Ω˛xn˘“ |… i…™……‰ M…i……+…Â
E‰Ú  ¥…V…‰i……+…Â EÚ…‰ {…÷Æ˙∫EÚ…Æ˙  n˘B*
EÂÚp˘ ®…Â Æ˙…V…¶……π…… E‰Ú ∫…÷S……∞¸ |…™……‰M… {…Æ˙
=n¬˘P……]ıx… EÚ…™…«GÚ®…
®…÷J™… + i… l… ∫…¶…… EÚ…
∫…∆§……‰v…x… EÚÆ˙i…‰ Ω÷˛B
=n¬˘P……]ıx… EÚ…™…«GÚ®… EÚ… o˘∂™…
{…÷Æ˙∫EÚ…Æ˙  ¥…i…Æ˙h…
{…÷Æ˙∫EÚ…Æ˙  ¥…i…Æ˙h…
{…÷Æ˙∫EÚ…Æ˙  ¥…i…Æ˙h…
|……‰°Ú∫…Æ˙ (b˜…Ï.) Bx….+…Æ˙. ®…‰x……‰x…
¶……π…h… n‰˘i…‰ Ω÷˛B
®……∆M…±…⁄Æ˙ ®…Â  Ω˛xn˘“  n˘¥…∫…
EÚ“ §…Ë` ˆEÚ
S…S……« EÚÆ˙x…‰ +…ËÆ˙ ∫…÷Z……¥… n‰˘x…‰ E‰Ú  ±…B V…÷±……<«- ∫…i…∆§…Æ˙
2007 EÚ“ +¥… v… EÚ“  i…®……Ω˛“ §…Ë` ˆEÚ  n˘x……∆EÚ 4
+Ci…⁄§…Æ˙ EÚ…‰ +…™……‰ V…i… EÚ“ M…™…“* i…“x… |…∂……∫… x…EÚ
EÚ®…«S…… Æ˙™……Â EÚ…‰ Æ˙…V…¶……π……  ¥…¶……M…, x…<«  n˘±±…“ u˘…Æ˙…
+…™……‰ V…i…  EÚB V……x…‰ ¥……±…‰  Ω˛xn˘“ ]∆ıEÚh… {…j……S……Æ˙
{……`ˆ¨GÚ®… E‰Ú  ±…B x…… ®…i…  EÚ™…… M…™……*
¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘ ®…Â 14 ∫…‰ 22  ∫…i…∆§…Æ˙ E‰Ú n˘…ËÆ˙…x…  Ω˛xn˘“
∫…{i……Ω˛ ®…x……™…… M…™……*
b˜…Ï. M…÷±∂…n˘ ®……‰Ω˛®®…n˘ x…‰ ∫…“ +…< B°Ú ]ı“, ¥…‰Æ˙…¥…±… ®…Â 25 +M…∫i… EÚ…‰ +…™……‰ V…i… x…M…Æ˙
Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… EÚ“ §…Ë` ˆEÚ ®…Â ¶……M…  ±…™……*
¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘ ®…Â 20 V…÷±……<« 2007 EÚ…‰  Ω˛xn˘“ EÚ…™…«∂……±…… +…™……‰ V…i… EÚ“ M…™…“*
M…ﬁΩ˛…∆n˘Æ˙ P…]ıx……B∆
∫…®…÷p˘“ V…Ë¥…  ¥… ¥…v…i…… |…¶……M… ®…Â Ω˛“Æ˙EÚ V…™…∆i…“ ∫…®……Æ˙…‰Ω˛
¶……π…h… |… i…™……‰ M…i……
®…÷J™……±…™…, EÚ…‰S…“x… ®…Â EÚ…‰S…“x… x…M…Æ˙ E‰Ú
 ¥… ¶…z… ∫E⁄Ú±……Â (VIII-X C±……∫…) E‰Ú UÙ…j……Â
E‰Ú  ±…B 21 V…÷±……<« EÚ…‰ ¶……ËM……‰ ±…EÚ i……{…x…
 ¥…π…™… {…Æ˙ ¶……π…h… |… i…™……‰ M…i…… S…±……™…“ M…™…“*
®……∫]ıÆ˙ Æ˙…™…“∫… §…‰EÚÆ˙, ]ı…‰EÚ-BS… {…Œ§±…EÚ
∫E⁄Ú±…, Bb˜{{…±±…“ EÚ…‰ |…l…®… +…ËÆ˙ ®……∫]ıÆ˙
∫…xV…™… ∫…÷Æ‰ ˙∂…, ¶……¥…x∫…  ¥…t… ®…∆ n˘Æ˙,
B±…®…CEÚÆ˙… EÚ…‰  u˘i…“™… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛B* ∫…¶…“ ¶……M…“n˘…Æ˙…Â EÚ…‰ |…®……h…{…j… +…ËÆ˙ x…EÚn˘
{…÷Æ˙∫EÚ…Æ˙ |…n˘…x…  EÚB M…B*
|…∂x……‰ii…Æ˙“ EÚ…™…«GÚ®…
EÚ…‰S…“x… x…M…Æ˙ E‰Ú  ¥… ¶…z… EÚ…Ï±…‰V……Â +…ËÆ˙
 ¥…∂¥… ¥…t…±…™…  ¥…¶……M……Â E‰Ú B®….B∫… ∫…“,
B®….B°Ú.B∫… ∫…“. UÙ…j……Â +…ËÆ˙ +x…÷∫…∆v……x…
+v™…‰i……+…Â E‰Ú  ±…B ®…÷J™……±…™…, EÚ…‰S…“x… ®…Â
28 V…÷±……<« EÚ…‰ ""∫…®…÷p˘“ V…Ë¥…  ¥… ¥…v…i…… +…ËÆ˙
{…™……«¥…Æ˙h…''  ¥…π…™… {…Æ˙ |…∂x……‰ii…Æ˙“ +…™……‰ V…i…
EÚ“ M…™…“* <∫… ®…Â n˘∫… ]ı“®……Â x…‰ ¶……M…  ±…™……* ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ∏…“ Æ˙¥…“xp˘ n÷˘M…ÊEÚÆ˙
+…ËÆ˙ E÷Ú®……Æ˙“ x…“i…… ∫…⁄∫…x… b‰˜ ¥…b˜ EÚ…‰ 1,500/- Ø˚{…B EÚ… |…l…®… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛+…* ∏…“
{…n¬˘®…E÷Ú®……Æ˙ E‰Ú.§…“. +…ËÆ˙ ∏…“ E‰Ú∂…¥…x… E‰Ú. +…ËÆ˙ E÷Ú®……Æ˙“ Æ‰˙¥…i…“ ¥…“. +…ËÆ˙ E÷Ú®……Æ˙“ ¥…“.{…“.
¶…÷¥…x…‰∂¥…Æ˙“, ®…Æ˙…<x… §…™……‰±…V…“, ®……<GÚ…‰§…™……‰±…V…“ +…ËÆ˙ §…™……‰E‰Ú ®…∫]≈ı“  ¥…¶……M…, ∫E⁄Ú±… +…Ï°Ú
+…‰ ∂…™…x… ∫…™…x∫… B¥…∆ i…EÚx……‰±…V…“, EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∂¥… ¥…t…±…™…,
EÚ…‰S…“x… EÚ…‰ GÚ®…∂…:  u˘i…“™… +…ËÆ˙ i…ﬁi…“™…
{…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛B*
∫…∆M……‰π`ˆ“
|……‰°Ú∫…Æ˙ (b˜…Ï.) Bx….+…Æ˙. ®…‰x……‰x…, ®……x…x…“™…
 x…n‰˘∂…EÚ, ∫…“-+…< B®… ∫…“ +…‰ <W…‰b˜, EÚ…‰S…“x…
 ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∂¥… ¥…t…±…™…,
EÚ…‰SS…“ x…‰ 30 V…÷±……<« EÚ…‰ " b˜ V…]ı…<∫b˜
<x¥…‰x]ıÆ˙“ +…‰°Ú ®…Æ˙…<x…  Æ˙∫……‰∫…«∫…'  ¥…π…™…
9{…Æ˙ ∫…∆M……‰π`ˆ“ |…∫i…÷i… EÚ“*
®……Œi∫™…EÚ“ {…™……«¥…Æ˙h… +…ËÆ˙ |…§…∆v… |…¶……M… ®…Â Ω˛“Æ˙EÚ V…™…∆i…“ ∫…®……Æ˙…‰Ω˛
|……‰°Ú∫…Æ˙ (b˜…Ï.) {…“. ±…“±……EﬁÚπh…x…, ¶…⁄i…{…⁄¥…«
b˜“x…,  ¥… v… ∫…∆EÚ…™…, EÚ…‰S…“x…  ¥…Y……x… B¥…∆
|……Ët…‰ M…EÚ“  ¥…∂¥… ¥…t…±…™…, i…ﬁCEÚ…EÚÆ˙… x…‰
3 +M…∫i… EÚ…‰ ""{…™……«¥…Æ˙h…“™… EÚ…x…⁄x… +…ËÆ˙
x™……™… ∂……∫j… - ¶……Æ˙i…“™… {… Æ˙¥…‰∂…''  ¥…π…™…
{…Æ˙ ¶……π…h…  n˘™……*
M…¥…x…«®…‰x]ı ¥……‰E‰Ú∂…x…±… Ω˛…™…Æ˙ ∫…‰EÚxb˜Æ˙“ ∫E⁄Ú±…,
x……Æ˙CEÚ±… ®…Â 9 +M…∫i… EÚ…‰ "{…™……«¥…Æ˙h… +…ËÆ˙
®……Œi∫™…EÚ“'  ¥…π…™… {…Æ˙ ∫…∆M……‰π`ˆ“ +…™……‰ V…i…
EÚ“ M…™…“*
B°Ú <« B®… |…¶……M… u˘…Æ˙… ∫…“ B®… B°Ú +…Æ˙
+…< ∫…¶……M…ﬁΩ˛ ®…Â +…™……‰ V…i… EÚ…™…«GÚ®… ®…Â
|……‰°Ú∫…Æ˙ (b˜…Ï.) +±…C∫……xb˜Æ˙ V……‰x…, EÚ®™…⁄ x…]ı“
®…‰ b˜ ∫…x…  ¥…¶……M…, +®…ﬁi…… ∫E⁄Ú±… +…‰°Ú
®…‰ b˜ ∫…x…, BÆ˙h……E÷Ú±…®… x…‰ 17 +M…∫i…
EÚ…‰ ""{…™……«¥…Æ˙h… +…ËÆ˙ ∫¥……∫l™…''  ¥…π…™… {…Æ˙
¶……π…h…  n˘™……*
GÚ∫]‰ı ∂…™…x… ®……Œi∫™…EÚ“ |…¶……M… ®…Â Ω˛“Æ˙EÚ V…™…∆i…“ ∫…®……Æ˙…‰Ω˛
∫…∆∫l……x… E‰Ú Ω˛“Æ˙EÚ V…™…∆i…“ ∫…®……Æ˙…‰Ω˛ E‰Ú ¶……M… E‰Ú ∞¸{… ®…Â |…¶……M… u˘…Æ˙… 19  ∫…i…∆§…Æ˙ EÚ…‰ b˜…Ï.
B®….¥…“. M…÷{i…… (¶…⁄i…{…⁄¥…« ∫…Ω˛…™…EÚ ®…Ω˛… x…n‰˘∂…EÚ, +∆i…Æ˙…«π]≈ı“™… ∫…∆§…∆v… B¥…∆ ∫…Ω˛¶…… M…i……, ¥…±b«˜
 °Ú∂… ∫…‰x]ıÆ˙, ®…±…‰ ∂…™…… +…ËÆ˙  ¥…∂¥… J……t {…÷Æ˙∫EÚ…Æ˙  ¥…V…‰i……) EÚ… ""{……ËŒπ]ıEÚi…… +…ËÆ˙
+…V…“ ¥…EÚ… ∫…÷Æ˙I…… E‰Ú  ±…B ®…UÙ±…“ ={…±…§v…i…… ∫…÷ x…∂S…™…x… EÚ“ S…÷x……Ë i…™……ƒ''  ¥…π…™…EÚ
¶……π…h… +…™……‰ V…i…  EÚ™…… M…™…… +…ËÆ˙ 22  ∫…i…∆§…Æ˙ EÚ…‰ BÆ˙h……E÷Ú±…®…  V…±…… E‰Ú B±…®…E÷Úz…{…÷π…√…
E‰Ú ∫…Æ˙EÚ…Æ˙ Ω˛…<∫E⁄Ú±… ®…Â "∫…®…÷p˘“ V…“¥…x…'  ¥…π…™… {…Æ˙  ∂…I…… EÚ…™…«GÚ®… +…ËÆ˙ |…n˘∂…«x…“
+…™……‰ V…i…  EÚB M…B*
®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘ ®…Â Ω˛“Æ˙EÚ V…™…∆i…“ ∫…®……Æ˙…‰Ω˛
EÂÚp˘ ®…Â V…÷±……<«, 2007 ®…Ω˛“x…‰ ®…Â ∫E⁄Ú±… UÙ…j……Â E‰Ú  ±…B "∫…®…÷p˘ u˘…Æ˙… V…“¥…x…' +…ËÆ˙ "∫…®…÷p˘
V…“¥…x…'  ¥…π…™… {…Æ˙ {…‰<œx]ıM… |… i…™……‰ M…i…… +…™……‰ V…i… EÚ“ M…™…“* EÚ x…π`ˆ ∏…‰h…“ ®…Â Ω˛®{…x……
Bx….Bx…. ∫…‰x]ı V…‰Æ˙…‰∫…… ∫E⁄Ú±… EÚ…‰ |…l…®… +…ËÆ˙ ®…x…“∂… À∫…Ω˛ +…ËÆ˙ ∫…Æ˙…‰ V…x…“ B®…. J…÷∂…‰
∫E⁄Ú±… EÚ…‰  u˘i…“™… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛B* ¥… Æ˙π`ˆ ∏…‰h…“ ®…Â ∏…“Æ˙I……, ∫…‰x]ı V…‰Æ˙…‰∫…… ∫E⁄Ú±… +…ËÆ˙
B‰∂¥…™……« B∫…. E‰Ú. EÚ…®…«±… ∫E⁄Ú±… EÚ…‰ GÚ®…∂…: |…l…®… +…ËÆ˙  u˘i…“™… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛B*
{…“ ™…⁄ ∫…“/=SS…  ∂…I…… E‰Ú ∫E⁄Ú±… UÙ…j……Â E‰Ú  ±…B V…÷±……<«, 2007 ®…Â  x…§…∆v… ±…‰J…x…
|… i…™……‰ M…i…… S…±……™…“ M…™…“* ∫…⁄Æ˙V… ∫…i™…x……Æ˙…™…h…x…, ∂……Æ˙n˘… {…“ ™…⁄ EÚ…Ï±…‰V… EÚ…‰ |…l…®… +…ËÆ˙
+x…“π… B®…. E‰Úxp˘“™…  ¥…t…±…™… ∫…∆.1 EÚ…‰  u˘i…“™… {…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛+…*
+…‰h…®… ∫…®……Æ˙…‰Ω˛
®…÷J™……±…™…
®…÷J™……±…™… ®…Â 22 +M…∫i… EÚ…‰ EÚ®…«S……Æ˙“
®…x……‰Æ∆˙V…x… C±…§… E‰Ú i…i¥……¥…v……x… ®…Â +…‰h…®…
®…x……™…… M…™……* <∫… n˘…ËÆ˙…x… |… i…™……‰ M…i……B∆ V…Ë∫…‰
°⁄Ú±… ∫…V……¥…]ı, Æ˙∫∫……-EÚ∂…“ +…ËÆ˙ §…i…«x… i……‰b˜x……
S…±……™…“ M…™…“* °⁄Ú±… ∫…V……¥…]ı |… i…™……‰ M…i…… ®…Â
 x…n‰˘∂…EÚ-EÚ…™……«±…™… +…ËÆ˙ B∫… <« <« ]ı“ ]ı“
|……‰°Ú∫…Æ˙ (b˜…Ï.) +±…‰C∫……xb˜Æ˙ V……‰h…
EÚ®…«S…… Æ˙™……Â E‰Ú ∫……l…  ¥…S……Æ˙- ¥… x…®…™…
EÚÆ˙i…‰ Ω÷˛B
 x…§…∆v… |… i…™……‰ M…i…… EÚ… o˘∂™…
®…÷J™……±…™… ®…Â ∫…V……l…… M…™…… {…⁄CEÚ±…®…
EÚ… ±…EÚ]ı ®…Â ∫…V……™…… M…™…… {…⁄CEÚ±…®…
 ¥…Àπ…√V…®… ®…Â ∫…V……™…… M…™…… {…⁄CEÚ±…®…
|…¶……M… EÚ…‰ |…l…®…, B®… B°Ú b˜“ EÚ…‰  u˘i…“™…
+…ËÆ˙ J…Æ˙“n˘ B¥…∆ ¶…∆b˜…Æ˙ +x…÷¶……M……Â EÚ…‰ i…ﬁi…“™…
{…÷Æ˙∫EÚ…Æ˙ |……{i… Ω÷˛B* <∫…E‰Ú §……n˘ EËÚx]ı“x…
∫… ®… i… +…ËÆ˙ EÚ®…«S……Æ˙“ ®…x……‰Æ∆˙V…x… C±…§… u˘…Æ˙…
∫…∆™…÷Ci… ∞¸{… ∫…‰ +…‰h……∫…t… ¶…“ +…™……‰ V…i…
EÚ“ M…™…“*
EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘
EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘ ®…Â +…‰h…®… E‰Ú +¥…∫…Æ˙ {…Æ˙  ¥… ¶…z… |… i…™……‰ M…i……B∆ S…±……™…“ M…™…”
+…ËÆ˙ ∫…¶…“ EÚ®…«S……Æ˙“ ∫…n˘∫™……Â u˘…Æ˙… ∫…∆™…÷Ci…
∞¸{… ∫…‰ ∫…÷xn˘Æ˙ °⁄Ú±… ∫…V……¥…]ı §…x……™…… M…™……*
{…Æ˙®{…Æ˙…M…i… ¶……‰V…x… (+…‰h……∫…t…) +…ËÆ˙
®…x……‰Æ∆˙V…x… EÚ…™…«GÚ®… +…™……‰ V…i…  EÚB M…B*
 ¥…Àπ…√V…®… +x…÷∫…∆v……x… EÂÚp˘
<∫… EÂÚp˘ ®…Â ®…x……‰Æ∆˙V…x… C±…§… EÚ“ EÚ…™…« ¥… v…™……Â
E‰Ú ¶……M… E‰Ú ∞¸{… ®…Â +…‰h…®… ®…x……™…… M…™……
+…ËÆ˙ {…Æ˙®{…Æ˙…M…i… "+…‰h……∫…t…' +…ËÆ˙
"{…⁄CEÚ±…®…' ¶…“ +…™……‰ V…i…  EÚB M…B*
§…Ë` ˆEÂÚ
∫…“ B®… B°Ú +…Æ˙ +…< EÚ“ +x…÷∫…∆v……x…
∫…±……Ω˛EÚ…Æ˙ ∫… ®… i… EÚ“ §…Ë` ˆEÚ ®…÷J™……±…™…,
EÚ…‰SS…“ ®…Â 17.08.2007 EÚ…‰ ∫…∆{…z…
Ω÷˛<«*
∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ¥… Æ˙π`ˆ + v…EÚ… Æ˙™……Â EÚ“ §…Ë` ˆEÚ 21.07.2007 +…ËÆ˙
10.09.2007 EÚ…‰ ∫…∆{…z… Ω÷˛<«*
EﬁÚ π…  ¥…Y……x… EÂÚp˘ EÚ“ {…÷x…M…« `ˆi… ¥…ËY…… x…EÚ ∫…±……Ω˛EÚ…Æ˙ ∫… ®… i… EÚ“ S……Ël…“ §…Ë` ˆEÚ 18
+M…∫i…, 2007 EÚ…‰ ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ∫…®®…‰±…x… EÚI… ®…Â ∫…∆{…z… Ω÷˛<«*
|……‰°Ú∫…Æ˙ b˜…Ï. ®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…,  x…n‰˘∂…EÚ, ∫…“ B®… B°Ú +…Æ˙ +…< B¥…∆
+v™…I…, ¥…ËY…… x…EÚ ∫…±……Ω˛EÚ…Æ˙ ∫… ®… i… §…Ë` ˆEÚ ®…Â +v™…I… Æ˙Ω‰˛* §…Ë` ˆEÚ ®…Â b˜…Ï. B∫….
|…¶…÷E÷Ú®……Æ˙, I…‰j…“™… ∫…®……™……‰V…EÚ ¶…… EﬁÚ +x…÷ {… EÚ“ |……Ët…‰ M…EÚ“ Ω˛∫i……∆i…Æ˙h… {… Æ˙™……‰V…x……B∆,
®…∆b˜±… - VIII, §……∆M…±…⁄Æ˙,  ¥…∂…‰π… +…®…∆ j…i… ¥™…ŒCi… +…ËÆ˙ ∫…®……V… +…Ãl…EÚ ®…⁄±™……∆EÚx…
B¥…∆ |……Ët…‰ M…EÚ“ Ω˛∫i……∆i…Æ˙h… |…¶……M… E‰Ú +v™…I… +…ËÆ˙ ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú  ¥…ii…
B¥…∆ ±…‰J…… +…ËÆ˙ |…∂……∫…x… E‰Ú + v…EÚ…Æ˙“ ={…Œ∫l…i… l…‰*
+…™… =i{……n˘x…
B ]ı“ +…< ∫…“ E‰Ú +∆n˘Æ˙ V…÷±……<«- ∫…i…∆§…Æ˙ 2007 EÚ“ +¥… v… ®…Â  §…GÚ“ +…ËÆ˙ +x™… ∫…‰¥……+…Â
∫…‰ 39,627/- Ø˚{…B EÚ“ +…™… EÚ®……™…“ M…™…“*
EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±… E‰Ú  x…n˘∂…«x… BEÚEÚ ®…Â ∫…‰ x…… Æ˙™…±… EÚ“  §…GÚ“ ∫…‰
2555/- Ø˚{…B EÚ“ +…™… EÚ®……™…“ M…™…“*
 x…V…“ §……i…Â
+ i… l… M…h…
®…÷J™……±…™…, EÚ…‰S…“x…
z §…ii…“∫…  EÚ∫……x……Â, 4  ¥… ∂…π]ı ¥™…ŒCi…™……Â +…ËÆ˙ 826 UÙ…j……Â x…‰ B ]ı“ +…< ∫…“ EÚ… ®…÷+…<x……  EÚ™……*
®…∆b˜{…®… I…‰j…“™… EÂÚp˘
z b˜…Ï. ∫…“.B®…. {……xb‰˜, ®…÷J™… ¥…x… ∫…∆Æ˙I…EÚ B¥…∆  x…n‰˘∂…EÚ, M…“Æ˙ °Ú…=xb‰˜∂…x… M……∆v…“ x…M…Æ˙, M…÷V…Æ˙…i… (3  ∫…i…∆§…Æ˙)
|……‰°Ú∫…Æ˙ (b˜…Ï.) {…“. ±…“±……EﬁÚπh…x…
¶……π…h… n‰˘i…‰ Ω÷˛B
EÚ…™…«GÚ®… ®…Â ∫…Ω˛¶…… M…i……
|……‰°Ú∫…Æ˙ (b˜…Ï.) ®……‰Ω˛x… V……‰∫…°Ú ®……‰b˜ ™…±…,  x…n‰˘∂…EÚ
z ®…Ω˛… x…n‰˘∂…EÚ, ¶…… EﬁÚ +x…÷ {… E‰Ú ∫……l… x…<«  n˘±±…“ ®…Â §…Ë`ˆEÚ (12 V…÷±……<«)
z ∫…∆™…÷Ci… ∫… S…¥… (®……Œi∫™…EÚ“), B BS… b˜“ & B°Ú, x…<«  n˘±±…“ E‰Ú ∫……l… §…Ë`ˆEÚ (13 V…÷±……<«)
z x…<«  n˘±±…“ ®…Â ¶…… EﬁÚ +x…÷ {… ∫l……{…x……  n˘¥…∫… EÚ… =n¬˘P……]ıx… EÚ…™…«GÚ®… (16 V…÷±……<«)
z ¶…… EﬁÚ +x…÷ {…, x…<«  n˘±±…“ ®…Â  x…n‰˘∂…EÚ…Â EÚ… ∫…®®…‰±…x… (17 & 18 V…÷±……<«)
z ∫…“ +…Æ˙ +…< V…‰ B B°Ú, EÚ…‰±…EÚii…… ®…Â + i… Æ˙Ci… ∫… S…¥…, b‰˜™…Æ˙ B¥…∆ ∫… S…¥…, ¶…… EﬁÚ +x…÷
{… EÚ“ {…÷x…Æ˙“I…… §…Ë`ˆEÚ (2 & 3 +M…∫i…)
z XI ¥…” ™……‰V…x…… ®…Â <« B°Ú ∫…“ EÚ“ +…¥…∂™…EÚi……+…Â {…Æ˙ |…¶……Æ˙“ ¥…ËY…… x…EÚ, ®…p˘…∫… +x…÷∫…∆v……x…
EÂÚp˘ E‰Ú ∫……l… §…Ë`ˆEÚ (4 +M…∫i…)
z b˜“x…, ®……Œi∫™…EÚ“ EÚ…Ï±…‰V…, ®……∆M…±…⁄Æ˙ E‰Ú ∫……l… §…Ë`ˆEÚ (11 +M…∫i…)
z ∫…‰x]ı §…‰E«Ú®……x∫… EÚ…±…‰V…, S…∆M…x……∂…‰Æ˙“ E‰Ú ∫…÷¥……‰±…V…“ ∫…‰ ®…x……Æ˙ Ω˛…±… ®…Â +∫…“i…“ EÚ… =n¬˘P……]ıx… (5
 ∫…i…∆§…Æ˙)
b˜…Ï. Bx….V…“.E‰Ú.  {…±±…Ë, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, {…“ B°Ú b˜“
z +…xb˜®……x… +…ËÆ˙  x…EÚ…‰§…Æ˙ u˘“{…∫…®…⁄Ω˛ ∫…‰ ]ı¨⁄x…… =i{……n˘x… +…ËÆ˙  x…™……«i… E‰Ú +…¥…v…«x… E‰Ú  ±…B
+…¥…∂™…EÚ Æ˙h…x…“ i…™……Â {…Æ˙ S…S……« EÚÆ˙x…‰ E‰Ú  ±…B ∏…“ V…™…Æ˙…®… Æ˙®…‰∂…, ¥…… h…V™… ®…∆j…“ E‰Ú ∫……l…
{…h…v…… Æ˙™……Â EÚ“ §…Ë`ˆEÚ ®…Â ∫…∆∫l……x… EÚ… |… i… x… v…i¥… (6 V…÷±……<«)
b˜…Ï. <«.  ¥…¥…‰EÚ…x…xn˘x…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, b˜“ B°Ú b˜“
z ∫…®…‰ EÚi… ®……Œi∫™…EÚ“ {… Æ˙™……‰V…x…… ®…Â E‰ÚÆ˙±… ®……Œi∫™…EÚ“ EÚ…™…« n˘±… EÚ“ §…Ë`ˆEÚ (9 V…÷±……<«)
z ∫……=i… <∆ b˜™…x… °‰Úb˜Æ‰˙∂…x… +…‰°Ú  °Ú∂…Æ˙®…‰x… ∫……‰∫……<]ı“∫… u˘…Æ˙…  ]≈ı¥……xb≈˜®… ®…Â +…™……‰ V…i… ®…U÷Ù+…Æ˙…
§…Ë`ˆEÚ (14 V…÷±……<«)
b˜…Ï. +…Æ˙. ∫…i™…n˘…∫…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, B∫… <« <« ]ı“ ]ı“ b˜“
z  ]≈ı¥……xb≈˜®… |…‰∫… C±…§… ®…Â ®…U÷Ù+…Æ˙… EÚ±™……h… EÚ…™…« n˘±… EÚ“ §…Ë`ˆEÚ +…ËÆ˙ {…Œ§±…EÚ  Ω˛™…ÀÆ˙M… (7
V…⁄x…)
z +…< B°Ú {…“ ∫…®®…‰±…x… EÚI…, EÚ…‰SS…“ ®…Â ®…U÷Ù+…Æ˙… EÚ±™……h… EÚ…™…«n˘±… EÚ“ §…Ë`ˆEÚ +…ËÆ˙ {…Œ§±…EÚ
 Ω˛™…ÀÆ˙M… (6 V…÷±……<«)
z +…x……™… Æ˙…‰v… ∫… ®… i… E‰Ú +x™… ∫…n˘∫™……Â E‰Ú ∫……l… ®……Œi∫™…EÚ“ ®…∆j…“, E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙,  ]≈ı¥……xb≈˜®…
EÚ…‰  Æ˙{……‰]«ı |…∫i…÷i… EÚ“ (1 +M…∫i…)
10
z b˜…Ï. E‰Ú.+…Æ˙. EÚ…Ëxb˜±…, ∫…∆™…÷Ci…  x…n‰˘∂…EÚ (+x…÷∫…∆v……x…), +…< B +…Æ˙ +…<, x…<«  n˘±±…“ (27  ∫…i…∆§…Æ˙)
z ±…M…¶…M… 28 ∫E⁄Ú±……Â/EÚ…Ï±…‰V……Â/ ¥…∂¥… ¥…t…±…™……Â E‰Ú E÷Ú±… 1008 UÙ…j……Â +…ËÆ˙ 499 +…®… ±……‰M……Â x…‰ EÂÚp˘ EÚ…
®…÷+…<x……  EÚ™……*
EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘
z ∏…“ {……`ˆEÚ, §…“ Bx… {…“,  ¥… v… ∫…±……Ω˛EÚ…Æ˙, ¶…… EﬁÚ +x…÷ {…, x…<«  n˘±±…“ x…‰ V…±…V…“¥…∂……±…… EÚ… ®…÷+…<x……
 EÚ™…… (3 +M…∫i…)
z b˜…Ï. B®…. +…x…xn˘Æ˙…V…, {… Æ˙™……‰V…x…… ∫…®……™……‰V…EÚ, +…< +…< B∫… +…Æ˙, EÚ… ±…EÚ]ı x…‰ V…±…V…“¥…∂……±…… EÚ…
®…÷+…<x……  EÚ™…… (12 +M…∫i…)
z EÚ{i……x… n˘“Œ{i…  ∂…xb‰˜, "EﬁÚπh…E÷Ú]ı“Æ˙', ∫…‰x]≈ı±… §…ÈEÚ E‰Ú {…“U‰Ù, ∫…™…x…, ]≈ı…‰®§…‰ Æ˙…‰b˜, ®…h…CEÚ…b˜, ®…÷®§…<« (23
+M…∫i…)
z ∏…“ ∂…Æ˙¥…h…x… Æ˙…V…⁄, ¥…ËY…… x…EÚ (¥… Æ˙π`ˆ ∏…‰h…“), x…‰∂…x…±…  Æ˙∫…S…« ∫…‰x]ıÆ˙ °Ú…‰Æ˙ ®…‰ b˜ ∫…x…±… B∆b˜ +Æ˙…‰®…… ]ıEÚ
{±……x]¬ı∫…, +…x…xn˘, M…÷V…Æ˙…i… (27 +M…∫i…)
 ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘
z b˜…Ï. B∫…. +™™…{{…x…, ={… ®…Ω˛… x…n‰˘∂…EÚ (®…….) x…‰ |…™……‰M…∂……±……+…Â +…ËÆ˙ {…∆V…Æ˙… ∫…∆¥…v…«x… ∫l……x……Â EÚ… ®…÷+…<x……
 EÚ™……* =xΩ˛…Âx…‰ EÂÚp˘ E‰Ú EÚ®…«S……Æ˙“ ∫…n˘∫™……Â EÚ“ §…Ë`ˆEÚ §…÷±……™…“ +…ËÆ˙ +x…÷∫…∆v……x… EÚ…™……Á EÚ… {…÷x…Æ˙“I…h…  EÚ™……*
(20  ∫…i…∆§…Æ˙)
z B ]ı“ B∫… ∫E⁄Ú±…,  ¥…∂……J…{…]¬ı]ıh…®… E‰Ú UÙ…j… M…h… (7 V…÷±……<«)
z  ¥…EÚ…∫… {…“ V…“ EÚ…±…‰V…, EﬁÚπh……  V…±…… E‰Ú UÙ…j… M…h… (24 +M…∫i…)
]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘
z ∏…“ ®……‰§…“x… J……x…, + ∫…∫]ıx]ı EÚ®……xb˜x]ı, +…< ∫…“ V…“ B∫… i…ËEÚ“ n‰˘¥…“, ]⁄ı ]ıEÚ…‰ Æ˙x…
z ∏…“ E‰Ú.+…Æ˙. ∫…÷Æ‰˙∂…, EÚ®……xb˜Æ˙, ¥…Ø˚h……
z b˜…Ï. B∫…. ±……∫…Æ˙∫…, +v™…I…, +…< <« B B∫… <«, x……M…Æ˙EÚ…‰<±…
z i… ®…±…x……b⁄˜ +…ËÆ˙ E‰ÚÆ˙±… E‰Ú  ¥… ¶…z… EÚ…Ï±…‰V……Â/∫E⁄Ú±……Â ∫…‰ E÷Ú±… 314 UÙ…j……Â x…‰ ∫…∆EÚ…™… E‰Ú ∫……l… EÂÚp˘ EÚ…
®…÷+…<x……  EÚ™……*
 ¥…Àπ…√V…®… +x…÷∫…∆v……x… EÂÚp˘
z b‰˜ ¥…b‰˜ x…‰Æ˙“, b˜“x…, {……‰±…“]‰ıEÚ x…EÚ ™…⁄ x…¥…‰Ã∫…]ı“ +…‰°Ú ®……‰<b‰˜, +∆EÚ…‰x……, <]ı±…“
z |……‰°Ú∫…Æ˙ E‰Ú ®…÷ii…÷S…‰ ±…™…x…,  x…n‰˘∂…EÚ, V…Ë¥…  ¥… ¥…v…i…… EÂÚp˘, B®….E‰Ú.  ¥…∂¥… ¥…t…±…™…, ®…n÷˘ÆË˙*
®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘
z ∏…“ ¥…ÂEÚ]‰ı∂… ∫……±…O……®……,  x…n‰˘∂…EÚ, ∫…®…‰ EÚi… i…]ı“™… |…§…∆v…x…, EÚ… EÚx……b˜…, +…∆w…… |…n‰˘∂…
z ∏…“ B∫…. M…÷h…EÚÆ˙, EÚ…‰®…‰∫…« |……v™……{…EÚ, {……®{…‰<« EÚ…Ï±…‰V…, +<EÚ±…,  EÚ z…M……‰±…“, EÚx……«]ıEÚ*
z  x…n‰˘∂…EÚ E‰Ú x……®……∆EÚx… E‰Ú +x…÷∫……Æ˙ +S™…÷i… ®…‰x……‰x… ∫…‰x]ıÆ˙ (B B®… ∫…“) ∫…®®…‰±…x… EÚI…, ∏…“
 S…Œii…Æ˙…  i…Ø˚x……±… <Œx∫]ı]ı¨⁄]ı +…‰°Ú ®…‰ b˜EÚ±… ∫…™…x∫… B∆b˜ ]‰ıEÚx……‰±…V…“,  ]≈ı¥……xb≈˜®… ®…Â +…<
B®… {…“ ∫…“ ∫…“ §…Ë`ˆEÚ ®…Â ∫…“ B®… B°Ú +…Æ˙ +…< EÚ“  ¥…∫i……Æ˙ EÚ…™…«  ¥… v…™……Â EÚ… |…∫i…÷i…“EÚÆ˙h…
(10 +M…∫i…)
z ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú ∫…®®…‰±…x… EÚI… ®…Â EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±… EÚ“ ∫…±……Ω˛EÚ…Æ˙
∫… ®… i… §…Ë`ˆEÚ (18 +M…∫i…)
z +…< B°Ú {…“, E‰Ú ∫…®®…‰±…x… EÚI… ®…Â ®…U÷Ù+…Æ˙… EÚ…™…«n˘±… ∫… ®… i… EÚ“ §…Ë`ˆEÚ (22 +M…∫i…)
z ={… ®…Ω˛… x…n‰˘∂…EÚ (®…….), ¶…… EﬁÚ +x…÷ {…, x…<«  n˘±±…“ E‰Ú ∫……l… <« B°Ú ∫…“ §…Ë`ˆEÚ (27 & 28
+M…∫i…)
b˜…Ï. <«.¥…“. Æ˙…v……EﬁÚπh…x…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, ∫…“ B°Ú b˜“
z i…]ı“™… V…±…EﬁÚ π… {…Æ˙ ∫…“ B®… B°Ú +…Æ˙ +…< (EﬁÚ  ¥… E‰Ú)-Bx… B°Ú b˜“ §…“ E‰Ú |… ∂…I…h…
{……`ˆ¨GÚ®… E‰Ú  ∫…±… ∫…±…‰ ®…Â ∫…“ B®… B°Ú +…Æ˙ +…<, EÚ…‰S…“x… ®…Â "i…]ı“™… V…±…EﬁÚ π… {…™……«¥…Æ˙h…
+…ËÆ˙ ∫…∆{…n˘…B∆ - BEÚ {…÷x…Æ˙“I……'  ¥…π…™… {…Æ˙ ¶……π…h… (25 V…÷±……<« ∫…‰ 4 +M…∫i…)
z ®……Œi∫™…EÚ“ EÚ…±…‰V…, {…x…∆M……b˜ E‰Ú n˘…‰ B®….B∫… ∫…“ UÙ…j……Â EÚ“ ¥……<¥…… ¥……‰∫…“ {…Æ˙“I…… ®…Â §……Ω˛Æ˙“
{…Æ˙“I…EÚ (27  ∫…i…∆§…Æ˙)
z b˜…Ï. ¥…xn˘x……  u˘¥…‰n˘“, ∫…∆™…÷Ci… ∫…±……Ω˛EÚ…Æ˙ (EﬁÚ π…), ™……‰V…x…… +…™……‰M… E‰Ú ∫…“ B®… B°Ú +…Æ˙ +…<
®…Â ®…÷+…<x…… E‰Ú  ∫…±… ∫…±…‰ ®…Â +O……‰-|……‰∫…À∫…M… ∫…‰ ∫…∆§…∆ v…i… ∫…®…∫™……+…Â {…Æ˙ S…S……« EÚ“ §…Ë`ˆEÚ
(27  ∫…i…∆§…Æ˙)
b˜…Ï. E‰Ú.E‰Ú.  ¥…V…™…x…, +v™…I…, {…“ Bx… {…“ b˜“
z ∫……‰∫……<]ı“ +…‰°Ú +C¥……EÚ±S…Æ˙ |……‰°Úπ…x…±∫… (B∫… B {…“) u˘…Æ˙… S…‰z…<« ®…Â +…™……‰ V…i… +C¥……
<Œxb˜™…… 2007 (28 +…ËÆ˙ 29  ∫…i…∆§…Æ˙)
b˜…Ï. ∏…“®…i…“ ®…‰Æ˙“ E‰Ú. ®…… h…∂∂…‰Æ˙“, |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…, B®… §…“ b˜“ b˜“
z EÚ…‰S…“x…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…∂¥… ¥…t…±…™…, EÚ…‰S…“x…-22 ®…Â  ¥…∂¥… ¥…t…±…™… +x…÷∫…∆v……x…
UÙ…j…¥…ﬁŒii… E‰Ú  ¥…∫i……Æ˙ +…ËÆ˙ §…g¯…¥…… E‰Ú  ±…B  x…v……«Æ˙h… ∫… ®… i… (25  ∫…i…∆§…Æ˙)
b˜…Ï. +…Æ˙. {……‰±… Æ˙…V…, |…v……x… ¥…ËY…… x…EÚ
z ¶……Æ˙i…“™… EﬁÚ π… +x…÷∫…∆v……x… {… Æ˙π…n˘, x…<«  n˘±±…“ ®…Â XI ¥…” ™……‰V…x…… EÚ“ +¥… v… E‰Ú  ±…B ®…UÙ±…“
{……ËŒπ]ıEÚi…… {…Æ˙ x…‰]ı¥…E«Ú {… Æ˙™……‰V…x…… EÚ… ∞¸{……™…x… E‰Ú ∫…∆§…∆v… ®…Â ={… ®…Ω˛… x…n‰˘∂…EÚ (®…….) EÚ“
§…Ë`ˆEÚ (21 +…ËÆ˙ 22 +M…∫i…)
b˜…Ï. B±…. EﬁÚπh…x…, |…v……x… ¥…ËY…… x…EÚ
z b˜“ §…“ ]ı“, x…<«  n˘±±…“ ®…Â EÚ…™…« n˘±… §…Ë`ˆEÚ (18 ∫…‰ 20  ∫…i…∆§…Æ˙)
b˜…Ï. {…“. V…™…∂…∆EÚÆ˙, |…v……x… ¥…ËY…… x…EÚ
z b˜“ §…“ ]ı“  x… v…§…r˘ {… Æ˙™……‰V…x…… ""®……<GÚ…‰∫……]ı±……<]ı ®……EÊÚ∫…« °Ú…‰Æ˙ V…‰x…‰ ]ıEÚ ¥…… Æ˙™… §… ±…]ı“
∫]ıb˜“∫… <x… {…‰ x…+∫… (°‰Úz…Æ˙…‰{…‰ x…+∫…) <∆ b˜EÚ∫… E‰Ú  ±…B ¥… Æ˙π`ˆ +x…÷∫…∆v……x… +v™…‰i…… +…ËÆ˙
i…EÚx…“EÚ“ ∫…Ω˛…™…EÚ E‰Ú S…™…x… E‰Ú  ±…B S…™…x… ∫… ®… i… §…Ë`ˆEÚ (6  ∫…i…∆§…Æ˙)
b˜…Ï. <«.  ¥…¥…‰EÚ…x…xn˘x…, b˜…Ï. <«.¥…“. Æ˙…v……EﬁÚπh…x…, b˜…Ï. (∏…“®…i…“) ®…‰Æ˙“ E‰Ú. ®…… h…∂∂…‰Æ˙“ +…ËÆ˙
b˜…Ï. {…“. V…™…∂…∆EÚÆ˙ (|…v……x… ¥…ËY…… x…EÚ M…h…)
z {…ﬁl¥…“  ¥…Y……x… ®…∆j……±…™… EÚ“  x… v…§…r˘ {… Æ˙™……‰V…x…… ""¶……Æ˙i…“™… +x…x™… +…Ãl…EÚ ®…‰J…±…… +…ËÆ˙
∫…®…“{…∫l… ∫…®…÷p˘…Â E‰Ú ∫…®…÷p˘“ ∫i… x…™……Â {…Æ˙ +v™…™…x… EÚ“ +∆ i…®… EÚ…™…«∂……±…… (25 V…÷±……<«)
b˜…Ï. <®…‰±b˜… V……‰∫…°Ú, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
z +…< +…< B∫… +…Æ˙, EÚ… ±…EÚ]ı ®…Â B B®… B B B∫… n˘ I…h… ®…‰J…±…… §…Ë`ˆEÚ (3 & 4 +M…∫i…)
b˜…Ï. <®…‰±b˜… V……‰∫…°Ú, +…ËÆ˙ b˜…Ï. E‰Ú.B∫…. ∂……‰¶…x……, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ M…h…
z EﬁÚ π…  ¥…Y……x… EÂÚp˘, x……Æ˙CEÚ±… ®…Â Bx… B°Ú b˜“ §…“ u˘…Æ˙…  x… v…§…r˘ {… Æ˙™……‰V…x…… ""i…]ı“™… V…±…EﬁÚ π…
({…J… ®…UÙ±…“/EÚ¥…S… ®…UÙ±…“/∫…®…÷p˘“ ∂…Ë¥……±…, EﬁÚ π… B¥…∆ {…∂…÷v…x… EÚ“ {……±…x… ¥™…¥…∫l……)'' {…Æ˙
|… ∂…I…h… EÚ…™…«GÚ®… ®…Â ∫…∆{…n˘…  ¥…∂…‰π…Y… (25 V…÷±……<« ∫…‰ 4 +M…∫i…)
b˜…Ï. E‰Ú.B∫…. ∂……‰¶…x……, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
z ∫…“ +…< §…“ B, S…‰z…<« ®…Â ""+C¥…… ]ıEÚ B {…b‰˜ ®…™……‰±…V…“, ∫…¥…ÊŒ±±…™…x∫… Bxb˜ B®…V…Êx∫…“
 |…{…™…‰b«˜x…∫…''  ¥…π…™… {…Æ˙ +…< ∫…“ B +…Æ˙ - Bx… B ∫…“ B EÚ…™…«∂……±…… (3 ∫…‰ 7  ∫…i…∆§…Æ˙)
b˜…Ï. ∫…“. Æ˙…®…S…xp˘x…, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
z B∫… +…< B°Ú B°Ú B∫…,  ]≈ı¥……xb≈˜®… u˘…Æ˙… =ii…Æ˙n˘… ™…i¥…{…⁄h…« ®……Œi∫™…EÚ“ {…Æ˙ +…™……‰ V…i… EÚ…™…«∂……±……
(13-14 V…÷±……<«)
b˜…Ï. Æ˙“i…… V…™…∂…∆EÚÆ˙, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
z  ]≈ı¥……xb≈˜®… ®…Â E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙ E‰Ú ®……Œi∫™…EÚ“  ¥…¶……M… +…ËÆ˙ B b˜“ B E‰Ú u˘…Æ˙… ∫…®…÷p˘“ ∂…Ë¥……±… E‰Ú
∫…∆§…∆v… ®…Â +…™……‰ V…i… =SS… ∫i…Æ˙“™… §…Ë`ˆEÚ (27 V…÷±……<«)
b˜…Ï. ®……‰Ω˛®®…n˘ V……°ÚÆ˙ J……x…, |…v……x… ¥…ËY…… x…EÚ
z ¥…‰Æ˙∫……‰¥…… ®…Â ®…UÙ“®……Æ˙ ®…‰±¥…… +…ËÆ˙ EÚ…™…«∂……±…… (20 +M…∫i…)
z i……Æ˙…{…÷Æ˙¥……±…… +C¥…‰ Æ˙™…®…, ®…÷®§…<« ®…Â ""®…Ω˛…Æ˙…π]≈ı ®…Â V…±…EﬁÚ π… EÚ“ ∫…∆¶……¥…x……B∆'' {…Æ˙ EÚ…‰®…‰∫…«
+…‰°Ú  °Ú∂…Æ˙“∫… ®…Ω˛…Æ˙…π]≈ı E‰Ú ∫……l… §…Ë`ˆEÚ (23 +M…∫i…)
b˜…Ï. V…“. ®……‰Ω˛x…Æ˙…V…, |…v……x… ¥…ËY…… x…EÚ B¥…∆ |…¶……Æ˙“ ¥…ËY…… x…EÚ, ¥…‰Æ˙…¥…±… I…‰j…“™… EÂÚp˘
z |……‰i∫……Ω˛x… u˘…Æ˙… ""∫……ËÆ˙…π]≈ı i…]ı E‰Ú ¥…‰Æ˙…¥…±… - ®…ÈO……‰±… I…‰j… ®…Â i…]ı“™… ®……Œi∫™…EÚ“ +…ËÆ˙ I…‰j… ∫…Ω˛
|…§…∆v…x…'' {…Æ˙ +…™……‰ V…i… n˘…‰  n˘¥…∫…“™…  ¥…∂…‰π…Y… {…Æ˙…®…∂…« §…Ë`ˆEÚ (3 +…ËÆ˙ 4 +M…∫i…)
b˜…Ï. V…“. ®……‰Ω˛x…Æ˙…V…, |…v……x… ¥…ËY…… x…EÚ +…ËÆ˙ b˜…Ï. M…÷±∂…n˘ ®……‰Ω˛®®…n˘, ¥…ËY…… x…EÚ ¥…. ∏…‰h…“
z ∫…“ +…< B°Ú ]ı“, ¥…‰Æ˙…¥…±… ®…Â ""®……Œi∫™…EÚ“ |……Ët…‰ M…EÚ“ ®…Â =n¬˘M……®…“ |…¥…h…i……B∆''  ¥…π…™… {…Æ˙
+…™……‰ V…i… Æ˙…π]≈ı“™… ∫…∆M……‰π`ˆ“ (9  ∫…i…∆§…Æ˙)
b˜…Ï. ¥…“.¥…“. À∫…Ω˛, |…v……x… ¥…ËY…… x…EÚ
z ¶……‰{……±… ®…Â {…“ B∫… B∫… ¥™……¥…∫…… ™…EÚ  ∂…I…… EÚ… EÂÚp˘“™… ∫…∆∫l……x… EÚ“ ¥…ÕEÚM… O…÷{… ®…“À]ıM… (10-
14  ∫…i…∆§…Æ˙)
∏…“®…i…“ {…Æ˙ ®…i…… §……x…V…‘ ∫…¥…∆i…, ¥…ËY…… x…EÚ
z ∫…“ +…< B°Ú <«, ®…÷®§…<« ®…Â =ii…Æ˙ ®…÷®§…<« EÚ“ x…M…Æ˙ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… EÚ“ 4 ¥…”
+…®… §…Ë`ˆEÚ (+v…«¥……Ãπ…EÚ) ®…Â ∫…“ B®… B°Ú +…Æ˙ +…< E‰Ú  Ω˛xn˘“ + v…EÚ…Æ˙“ E‰Ú ∞¸{… ®…Â
¶……M…“n˘…Æ˙“ (3 +M…∫i…)
b˜…Ï. {…“. EÚ±……v…Æ˙x…, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
z ¶……Æ˙i…“™… ®……Œi∫™…EÚ“ ∫…¥…ÊI…h… E‰Ú  ¥…∂……J…{…]¬ı]ıh…®… W……‰x…±… §…‰∫… ®…Â +x…÷∫…∆v……x… +v™…‰i…… E‰Ú
S…™…x… EÚ“  ¥…∂…‰π…Y… ∫… ®… i… EÚ… ∫…n˘∫™… (29 +M…∫i…)
b…Ï. E‰Ú.  ¥…V…™…E÷Ú®……Æx…, ¥…ËY…… x…EÚ (|….EÚ…‰.) +…ËÆ ∏…“ §…“. ∏…“v…Æ…, i…EÚx…“EÚ“ + v…EÚ…Æ“ (]“-5)
z ®……∆M…±…⁄Æ˙ x…M…Æ˙ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… E‰Ú i…i¥……¥…v……x… ®…Â +…™……‰ V…i… ÀΩ˛n˘“ ®……Ω˛ ∫…®……Æ˙…‰Ω˛
EÚ“ BEÚ  n˘¥…∫…“™… ∫…∆™…÷Ci… ÀΩ˛n˘“ EÚ…™…«∂……±…… (23 +M…∫i…)
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b˜…Ï. E‰Ú  ¥…V…™…E÷Ú®……Æ˙x…, ¥…ËY…… x…EÚ (|….EÚ…‰.) +…ËÆ˙ ∏…“®…i…“ ®……i……« +…Æ˙. ®…∫EÚ… Æ˙x……∫…, =SS…
∏…‰h…“  ±… {…EÚ
z ®……∆M…±…⁄Æ˙ x…M…Æ˙ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… u˘…Æ˙… " ¥…EÚ ∫…i… |……Ët…‰ M…EÚ“ ®…Â ÀΩ˛n˘“ - ∫…®…∫™……B∆
+…ËÆ˙ ∫…®……v……x…'  ¥…π…™… {…Æ˙ +…™……‰ V…i… ∫…∆M……‰π`ˆ“ (29 +…ËÆ˙ 30 +M…∫i…)
b˜…Ï. {…“.™…⁄. ∫…CEÚ Æ˙™……, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ
z Ω‰˛¥…“ ¥……]ıÆ˙ {±……x]ı, ]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â x…M…Æ˙ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… §…Ë`ˆEÚ (27  ∫…i…∆§…Æ˙)
b˜…Ï. +…<. V…M…n˘“∂…, ¥…ËY…… x…EÚ (|….EÚ…‰.) +…ËÆ˙ ∏…“ V…‰.  ¥…x……‰n˘ |…¶…÷ ¥……∫…, =SS… ∏…‰h…“  ±… {…EÚ
z Ω‰˛¥…“ ¥……]ıÆ˙ {±……x]ı, ]⁄ı ]ıEÚ…‰ Æ˙x… ®…Â x…M…Æ˙ Æ˙…V…¶……π…… EÚ…™……«x¥…™…x… ∫… ®… i… §…Ë`ˆEÚ u˘…Æ˙… +…™……‰ V…i…
ÀΩ˛n˘“ EÚ…™…«∂……±…… (6 +…ËÆ˙ 7  ∫…i…∆§…Æ˙)
∏…“®…i…“ {…“. ∏…“±…i……, i…EÚx…“EÚ“ + v…EÚ…Æ˙“
z BÆ˙h……E÷Ú±…®…  V…±…… E‰Ú EÚ…‰SS…∆M……b˜“ ®…Â ®…i∫™…°‰Úb˜, E‰ÚÆ˙±… ∫…Æ˙EÚ…Æ˙ u˘…Æ˙… ""∫…⁄x……®…“ +…{……i…
∫…Ω˛…™…i…… {… Æ˙™……‰V…x……'' E‰Ú +∆n˘Æ˙ +…™……‰ V…i… |… ∂…I…h… EÚ…™…«GÚ®… ®…Â ∫…∆{…n˘… ¥…‰∂…‰π…Y… (10 ∫…‰ 13
 ∫…i…∆§…Æ˙)
∏…“ §…“. ∫…÷Æ‰˙∂…E÷Ú®……Æ˙, i…EÚx…“EÚ“ + v…EÚ…Æ˙“
z E‰ÚÆ˙±… EﬁÚ π…  ¥…∂¥… ¥…t…±…™…, ®…hh…÷ii…“,  ]≈ıS…⁄Æ˙ E‰Ú EﬁÚ π…  ¥…∫i……Æ˙  x…n‰˘∂……±…™… ®…Â EﬁÚ π…  ¥…Y……x…
EÂÚp˘ E‰Ú  ¥…π…™…  ¥…∂…‰π…Y……Â E‰Ú  ±…B Ω˛…±… EÚ“ +¥…v……Æ˙h……+…Â EÚ… ∫…∆¥…‰n˘x…O…Ω˛h… +…ËÆ˙ EﬁÚ π… I…‰j…
®…Â  ¥…EÚ…∫…'  ¥…π…™… {…Æ˙ +…™……‰ V…i… |… ∂…I…h… EÚ…™…«GÚ®… (19 +…ËÆ˙ 20  ∫…i…∆§…Æ˙).
∫l……x……∆i…Æ˙h…
x……®… {…n˘x……®… ∫…‰ i…EÚ
b˜…Ï. B®…. ∏…“x……l… |…v……x… ¥…ËY…… x…EÚ ®…÷J™……±…™…, EÚ…‰SS…“ ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘
b˜…Ï. V…“. M……‰{…E÷Ú®……Æ˙ |…v……x… ¥…ËY…… x…EÚ B¥…∆ +v™…I…,
∫…®…÷p˘“ ∫…∆¥…v…«x… |…¶……M… ®…÷J™……±…™…, EÚ…‰SS…“ ®…∆b˜{…®… I…‰j…“™… EÂÚp˘
b˜…Ï. (∏…“®…i…“) Æ˙…h…“ ®…‰Æ˙“ V……‰V…« |…v……x… ¥…ËY…… x…EÚ B¥…∆ ®…÷J™……±…™…, EÚ…‰SS…“  ¥…Àπ…√V…®… +x…÷∫…∆v……x… EÂÚp˘
|…¶……Æ˙“ ¥…ËY…… x…EÚ
b˜…Ï. (∏…“®…i…“) O…‰∫… ®……i™…⁄ |…v……x… ¥…ËY…… x…EÚ  ¥…Àπ…√V…®… +x…÷∫…∆v……x… EÂÚp˘ ®…÷J™……±…™…, EÚ…‰SS…“
b˜…Ï. (∏…“®…i…“) π……‰V…“ V……‰∫…°Ú ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘ ®…÷J™……±…™…, EÚ…‰SS…“
∏…“ ¥…“. ∫…i™…x…‰∂…x… ]ı“-4 (¥… Æ˙π`ˆ i…EÚx…“EÚ“ ∫…Ω˛…™…EÚ) ®…∆b˜{…®… I…‰j…“™… EÂÚp˘  ¥…∂……J…{…]¬ı]ıh…®…
I…‰j…“™… EÂÚp˘
∏…“ {…“. ®…÷ii…÷EﬁÚπh…x… ]ı“-4 (Œ∫EÚx… b˜…<¥…Æ˙) ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘  ¥…∂……J…{…]¬ı]ıh…®…
I…‰j…“™… EÂÚp˘
∏…“ +…Æ˙. {……‰z…™™…… ]ı“-3 (<±…C]≈ı“ ∂…™…x…) ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘ EÚ…‰¥…±…®… I…‰j… EÂÚp˘
∏…“ B®….E‰Ú. +§n÷˘±±…… ∫…Ω˛…™…EÚ |…∂……∫…x… + v…EÚ…Æ˙“  ¥…∂……J…{…]¬ı]ıh…®… ®…∆b˜{…®… I…‰j…“™… EÂÚp˘
I…‰j…“™… EÂÚp˘
∏…“ B®…. Æ˙P…÷x……l…x… ∫…Ω˛…™…EÚ (∫…Ω˛…. |…∂……. + v…EÚ…Æ˙“  ¥… π…√V…®… +x…÷∫…∆v……x… EÂÚp˘  ¥…∂……J…{…]¬ı]ıh…®…
E‰Ú {…n˘ {…Æ˙ {…n˘…‰z… i… {…Æ˙) I…‰j…“™… EÂÚp˘
b˜…Ï. B®…. Æ˙…V…M……‰{……±…x… |…v……x… ¥…ËY…… x…EÚ ®…÷J™……±…™…, EÚ…‰SS…“ ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘
b˜…Ï. (∏…“®…i…“)  ®… Æ˙™…®… {……‰±… ∏…“Æ˙…®… ¥…ËY…… x…EÚ (¥….∏…‰.) ®…÷®§…<« +x…÷∫…∆v……x… EÂÚp˘ EÚ…Æ˙¥……Æ˙ +x…÷∫…∆v……x… EÂÚp˘
∏…“ B∫….¥…“. ∫…÷§§…… Æ˙…¥… ]ı“-2 (EÚ.i….∫…)  ¥…∂……J…{…]¬ı]ıh… +…ÂM……‰±… I…‰j… EÂÚp˘
I…‰j…“™… EÂÚp˘
∏…“ Bx…. M……‰ ¥…xn˘x… ∫…Ω˛…. |…∂……. + v…EÚ…Æ˙“ ®…p˘…∫… +x…÷∫…∆v……x… EÂÚp˘ ®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘
∏…“ +…Æ˙. ∏…“ x…¥……∫…x… ∫…Ω˛…™…EÚ ®……∆M…±…⁄Æ˙ +x…÷∫…∆v……x… EÂÚp˘ EÚ… ±…EÚ]ı +x…÷∫…∆v……x… EÂÚp˘
∏…“ Bx…. x…]ıÆ˙…V…x… ∫…Ω˛…™…EÚ ®…∆b˜{…®… I…‰j…“™… EÂÚp˘ ]⁄ı ]ıEÚ…‰ Æ˙x… +x…÷∫…∆v……x… EÂÚp˘
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